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PREFACE. 


DURING  the  last  quarter  of  a  century,  so  many 
books  have  been  written  on  the  sanitation  of  build- 
ings that  there  would  be  little  need  for  another  work 
on  any  part  of  the  subject,  were  it  not  that  sanitary 
science  is  still  rapidly  progressing.  New  discoveries 
and  inventions  are  continually  pressing  for  notice, 
and  old  problems  are  being  solved  in  new  ways.  In 
this  book  an  attempt  has  been  made  to  enunciate 
the  general  principles  now  governing  the  design  of 
sanitary  work  in  buildings,  and  also  to  describe  and 
illustrate  the  most  important  modern  sanitary  fittings 
and  the  plumber's  work  in  connection  with  them. 
No  claim  is  made  that  the  book  is  exhaustive,  but 
the  author  ventures  to  hope  that  it  will  prove 
sufficiently  thorough  to  be  of  use  to  the  young 
architect,  sanitary  engineer,  and  plumber,  and  that 
it  may  also  serve  as  a  guide  to  the  householder  in 
the  choice  of  fittings,  and  enable  him  to  distinguish 
good  work  from  bad.  The  greater  part  of  the  book 
appeared  as  a  series  of  articles  in  TJie  Builder  during 
the  first  half  of  this  year,  but  fresh  matter  has  been 
added  to  render  the  work  more  complete. 

13,  JOHN  STREET,  ADELPHI,  W.C. 
Sep'emb:rt  1901. 
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CHAPTER    I. 
INTRODUCTORY. 

Disease  Germs.  —  The  wonderful  increase  in  our 
knowledge  of  the  causation  of  many  diseases  is  one  of  the 
most  marked  features  of  recent  years,  and  although  very 
much  indeed  has  yet  to  be  learnt,  sufficient  is  known  to 
admit  of  practical  application  with  beneficial  results.  The 
germ  theory  of  disease  is  no  longer  regarded  merely  as 
a  plausible  hypothesis,  but  is  accepted  as  a  fact  which  is 
becoming  every  day  more  significant.  "  Find  the  microbe'' 
is  the  key  to  as  many  enigmas  as  "  Cherchcz  lafemme" 

The  aim  of  sanitary  science  must  be,  as  far  as  possible, 
to  render  our  buildings  and  their  appurtenances  free  from 
such  conditions  as  contribute  to  the  growth  and  distribution 
of  pathogenic  organisms,  and  to  provide  those  conditions 
under  which  such  organisms  cannot  exist.  The  knowledge 
which  has  been  gained  shows  clearly  that  the  solution  of 
this  problem  will  not  be  easy.  Dr.  Sidney  Martin's  ex- 
periments with  the  typhoid  bacillus,  for  example,  prove 
that  it  soon  dies  in  "  virgin  "  soils,  whether  these  are  sandy 
or  peaty,  but  that  it  rapidly  multiplies  in  moist  sterilised 
samples  of  soils  from  gardens  and  other  cultivated  places, 
and  retains  its  viability  and  vegetative  properties  for  months 
and  perhaps  years.  Moist  sterilised  soil  which  had  been 
impregnated  with  the  typhoid  bacillus  was  found  to  contain 
the  bacillus  at  the  end  of  456  days.  The  soil  was  then 
naturally  dried  for  forty-nine  days  till  it  "  could  be  readily 
powdered  into  a  fine  dust ; "  the  bacillus  was  still  there. 
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Other  experiments  showed  that  the  bacillus  spread  through 
the  soil  in  different  directions. 

Experiments  with  sterilised  soils  are,  however,  of  little 
practical  use.  It  is  more  important  to  know  how  long  the 
typhoid  bacillus  can  survive  in  soils  containing  other 
bacteria.  No  definite  statement  on  this  point  can  yet  be 
made,  but  there  is  reason  to  believe  that,  while  in  many 
cases  the  typhoid  bacillus  may  be  overcome  by  the  other 
bacteria  in  the  general  struggle  for  existence,  in  some  cases 
it  will  live  and  retain  its  dangerous  properties  for  months. 
In  a  report,  written  in  1899,  on  "Enteric  Fever  in  the  City 
of  Chichester,"  Dr.  Theodore  Thomson  and  Col.  J.  T. 
Marsh,  R.E.,  came  to  the  conclusion  that  the  most  probable 
cause  of  the  repeated  recurrence  of  enteric  (typhoid)  fever 
in  that  city  was  the  foul  condition  of  the  soil,  due  to  the 
"  leaky  cesspools  and  cesspit  privies,  which,  until  some 
three  years  ago,  formed  the  sole  methods  of  disposal  of  all 
its  excrernentitious  matters." 

The  lessons  to  be  learnt  from  these  and  other  investiga- 
tions are  that  some  pathogenic  organisms  are  not  by  any 
means  so  short-lived  as  is  commonly  supposed,  that  they 
may  spread  rapidly  under  suitable  conditions,  and  that  they 
may  exist  for  a  considerable  time  even  in  dust  so  dry  as  to 
be  blown  about  by  the  wind.  The  degree  of  temperature 
at  which  most  rapid  growth  occurs  differs,  but  most  bacteria 
develop  at  the  temperatures  which  are  ordinarily  maintained 
in  inhabited  buildings,  while  some  (among  which  the 
typhoid  bacillus  is  unfortunately  found)  can,  in  the  words 
of  Dr.  Newman,  "withstand  freezing  for  weeks." 

Germicidal  Agents.  —  Moisture  almost  invariably 
favours  the  growth  of  bacteria,  but  some  species  can  exist  for 
a  lengthened  period  in  a  dry  medium.  Sunlight,  on  the  other 
hand,  retards  the  growth  of  bacteria,  and  is  often  positively 
fatal  to  them,  particularly  in  the  presence  of  oxygen. 
Sunlight  and  fresh  air  are,  therefore,  the  natural  germicidal 
agents  which  the  practical  sanitarian  must  endeavour  to 
utilise  to  the  best  advantage.  It  is  also  essential  that  rooms 
containing  sanitary  fittings  should  be  so  constructed  and 
arranged  that  they  can  be  kept  scrupulously  clean  with  the 
least  possible  trouble.  Accumulations  of  dirt  or  dust  in 
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dark,  unventilated  rooms  generally  constitute  suitable  soils 
for  the  growth  of  bacteria. 

A  so-called  "  sanitary  fitting"  which  requires  the  constant 
use  of  some  chemical  disinfectant  or  deodorant  to  keep  it 
"  sweet,"  is  radically  defective.  An  exception  may  be 
made  in  the  case  of  urinals,  which  are  notoriously  the  most 
evil-smelling  of  all  sanitary  fittings.  A  simple  deodorant  is 
there  often  of  service.  Disinfectants,  however,  are  only 
required  in  special  cases  of  sickness,  and  do  not  fall  within 
the  province  of  this  work. 

Foul  Air. — Disease  germs  are  not  the  only  evils  to 
be  guarded  against.  The  foul  air  arising  from  defective 
sanitary  fittings,  drains,  and  sewers,  may  be  comparatively 
free  from  germs,  but  may  nevertheless  be  injurious  to 
health  if  continuously  respired.  It  is  therefore  necessary 
to  exclude  such  air  as  much  as  possible  from  our  buildings, 
or,  if  it  is  unavoidably  produced  within  the  buildings,  to 
remove  it  without  delay  by  proper  ventilating  appliances. 

Defective  Fittings  and  Plumbing.— But  however 
satisfactory  the  general  conditions  may  be,  great  danger  will 
exist  if  the  fittings  themselves  are  not  of  a  suitable  character 
and  if  the  plumber's  work  in  connection  with  them  is  not 
properly  executed.  Untold  harm  has  resulted  from  the 
fixing  of  water-closets  and  other  fittings  of  faulty  design  by 
unskilled  workmen  under  more  or  less  ignorant  supervisors. 
The  harm  has  not  always  been  confined  to  the  occupants 
of  the  houses  containing  the  fittings,  but  has  often  spread 
throughout  the  community.  Many  towns  to-day  are 
paying  the  penalty  for  previous  misdeeds. 

Even  some  of  our  health  resorts  have  shown  an  almost 
criminal  disregard  of  sanitary  requirements.  Two  examples 
will  suffice  for  our  purpose. 

In  March,  1899,  Dr.  G.  S.  Buchanan,  after  a  serious  out- 
break of  diphtheria  at  Tunbridge  Wells,  wrote  : — "  House- 
drains  are  rarely  trapped  from  the  sewer,  and  frequently 
they  are  ventilated  only  by  means  of  rain-water  pipes  which 
open  just  below  the  eaves.  Often,  I  was  informed,  waste- 
pipes  opening  within  the  dwelling  are  connected  directly 

with  the  house-drain Within  the  smaller 

dwellings  commonly  the  only  drain  is  a  sink-pipe,  which 

B   2 
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discharges  its  contents  outside  the  building  over  a  bell-trap. 

I  These  bell-traps  are  usually  defective In  houses 

of  better  class  are  occasionally  found  water-closets  provided 
with  objectionable  D -traps,  and  soil-pipes  of  water-closets 
often  are  unventilated.  As  a  rule  in  smaller  house  property 
each  dwelling  has  belonging  to  it  a  water-closet  placed  out- 
side the  building.  A  majority  of  these  water-closets  are 
without  apparatus  for  flushing;  being  of  the  'hopper'  type, 
and  getting  merely  an  occasional  *  flush '  from  a  water-can, 
they  often  become  filthy.  In  one  row  of  houses  I  found 
closets  of  this  sort  built  in  the  basement  of  the  house,  open- 
into  the  kitchen." 

In  his  report  (dated  January,  30,  1900)  on  "Epidemic 
Enteric  Fever  in  the  Borough  of  Falmouth,"  Dr.  Buchanan 
wrote  : — "  Excrement  disposal  is  almost  everywhere  effected 
by  water-closets.  Most  of  these  closets  are  provided  with 
flushing-boxes  or  flush-tanks,  but  some  200  are  without 
flushing  apparatus.  The  latter  *  hand-flushed '  closets  are 
apt  to  become  exceedingly  foul.  ...  At  the  date 
of  my  visit  the  occupants  of  a  few  of  the  larger  private 
dwellings  in  Falmouth  were  having  their  house-drains 
exposed  for  examination.  In  each  instance  where  I 
had  an  opportunity  of  seeing  these  house-drains  they  were 
seriously  defective ;  thus,  joints  of  pipe-drains  were  leaky, 
.  ,  .  „  soil-pipes  were  inside  the  house  and  unventilated, 
sink  waste-pipes  led  directly  to  the  house-drains.  .  .  .  ." 
In  a  later  paragraph  he  added  : — "Soil-pipes  are  habitually 
unventilated*  ....  Much  of  the  recent  plumber's 
work  which  I  saw  also  seemed  unsatisfactory." 

J  These  instances  serve  also  to  show  that,  however  much 
knowledge  of  sanitary  fittings  and  plumbing  there  may  be 
in  the  country,  the  practical  application  of  this  knowledge 
has  been,  and  still  is,  far  from  adequate.  Every  one  who 
has  to  carry  out  alterations  of  houses,  meets  many  instances 
of  glaring  defects  even  in  buildings  which  have  been  erected 
in  recent  years.  These  defects  are  often  due  to  ignorance 
or  carelessness,  but  in  many  cases  the  blame  must  rest  on 

*  In  the  next  paragraph  Dr.  Buchanan  modified  this  statement  by 
saying  that  "  new  soil-pipes  have  in  most  instances  been  provided  with 
ventilating  shafts." 
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the  owner  of  the  houses,  for  having  demanded  cheapness 
(however  nasty)  instead  of  efficiency.  The  architect  un- 
fortunately has  to  deal  with  many  clients  of  this  nature,  and 
is  often  thwarted  in  his  endeavours  to  do  good  work,  even 
though  he  points  out  that  cheapness  in  first  cost  almost 
inevitably  entails  excessive  expenditure  in  repairs  and 
alterations,  and  perhaps  in  doctors'  bills. 

Sanitary  fittings  ought  always  to  be  of  good  quality  and 
properly  fitted.  If  little  money  can  be  afforded,  the  number 
of  the  fittings  must  be  reduced,  as  it  is  better  to  have  one 
good  water-closet  than  (say)  two  bad  water-closets,  or  a  bad 
water-closet  and  a  bad  slop-hopper.  Economy  can  also  be 
effected  by  grouping  the  sanitary  fittings  together,  and  so 
reducing  the  length  of  the  waste-pipes  and  drains  and  the 
number  of  ventilating  pipes. 

Water-Carriage  and  Conservancy  Systems.  - 
Statistics  as  to  the  incidence  of  disease  in  houses  provided 
with  water-closets  and  in  houses  with  pail-closets  or  privies 
are  somewhat  confusing,  but  it  is  not  going  too  far  to  say  that 
water-closets  appear  to  be  in  some  cases  more  dangerous 
than  conservancy  systems. 

The  following  words  by  Dr.  Farr,  the  eminent  statistician^, 
are  worth  careful  consideration  : — "  Almost  coincidently 
with  the  first  appearance  of  epidemic  cholera,  and  with  the 
striking  increase  of  diarrhoea  in  England,  was  the  introduc- 
tion into  general  use  ot  the  water-closet  system,  which  had 
the  advantage  of  carrying  night-soil  out  of  the  houses,  but 
the  incidental  and  not  necessary  disadvantage  of  discharging 
it  into  the  rivers  from  which  the  water-supply  was  drawn." 
In  London  the  mortality  per  1,000  from  diarrhcea  was  -215 
in  1838,  -201  in  1839,  and  '238  in  1840  and  1841,  an 
average  of  '223.  In  1849  connection  of  drains  with  sewers 
was  compulsory,  and  the  death-rate  from  diarrhoea  became 
1-705  in  1849,  '813  in  1850,  1-085  in  I^5i,  and  -983  in 
1852,  an  average  of  1*146,  or  five  times  the  death-rate  from 
1838  to  1841.  The  average  for  the  decade,  1871-80,  was, 
according  to  Dr.  Ogle,  -940  per  r,ooo,  or  very  little  better 
than  the  rate  for  1849  to  1852,  and  more  than  four  times 
the  rate  for  1838-41.  The  number  of  deaths  from  diarrhcea 
in  London  for  the  ten  years  from  1871  to  1880  was  33,168. 
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If  the  death-rate  of  1838-41  had  been  maintained  during 
this  period,  the  number  of  deaths  would  have  been  only 
7,868.  In  other  words,  25,300  lives  appear  to  have  been 
lost  in  London  in  1871-80  from  one  class  of  disease  alone, 
chiefly  through  mistaken  "  sanitation." 

At  Gainsborough,  according  to  the  report  of  Dr.  Darra  Mair, 
twenty-five  of  the  houses  invaded  by  fever  during  twenty 
months  of  1897-8  were  provided  with  privies,  five  houses 
invaded  were  provided  with  pail-closets,  and  sixteen  with 
water-closets.   As  there  were  2,455  houses  with  privies  (either 
separately  or  in  common),  305  with  pail-closets,  and  1,300  with 
water-closets,  the  incidence  of  the  disease  was  as  follows  : — 
In  houses  with  privies      ...          ...     i  in  98 

„          „     pail-closets          ...     i    „    61 
,,          ,,     water-closets       ...     i    „    81 

It  is  not  surprising  to  learn  that  "  in  some  of  the  latter 
houses  gross  sanitary  defects  had  been  discovered  in  con- 
nection with  the  water-closets  or  the  drains." 

Recent  statistics  as  to  the  incidence  of  enteric  fever  in 
other  towns  show  that  the  experience  of  Gainsborough  need 
not  be  repeated.  Thus,  Dr.  Boobbyer,  the  medical  officer 
of  health  for  Nottingham,  reported  in  1897  that,  during 
the  ten  years  1887-1896,  the  proportional  incidence  of  this 
disease  in  Nottingham  was  as  follows : — 

In  houses  with  midden-privies  ...     i  in     37 
„  pail-closets         ...     i    „    120 

,,  water-closets      ...     i    „   558 

•There  can  be  no  doubt  that  in  all  midden-privies  (and  to 
a  smaller  extent  in  pail-closets)  there  is  a  risk  of  polluting 
the  surrounding  soil,  and  a  certain  amount  of  air-pollution 
cannot  possibly  be  avoided. 

Drainage. — It  follows  from  these  premises  that  so-called 
sanitary  fittings  and  plumbing  are  dangerous  unless  they  are 
not  only  satisfactory  in  themselves,  but  are  also  properly 
connected  with  drains  and  sewers  which  are  equally  well 
designed  and  constructed.  Cesspools  ought  always  to  be 
regarded  with  suspicion  ;  old  cesspools  in  the  vicinity  of 
buildings  are  positively  dangerous.  Everything  must  be  so 
ai ranged  that  pollution  of  air,  soil,  and  water-supply  is 
reduced  to  the  smallest  possible  amount. 
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CHAPTER   II. 

SANITARY   ROOMS. 

THE  diverse  character  of  sanitary  fittings  necessitates 
considerable  difference  in  the  location  and  arrangement 
of  the  rooms  in  which  they  are  placed,  but  certain  general 
rules  are  applicable  in  every  case.  The  most  important 
points  to  be  observed  are  plenty  of  light  and,  if  possible,  of 
direct  sunlight,  ample  means  of  ventilation,  impervious 
surfaces  (at  any  rate,  immediately  around  the  fittings), 
convenience  of  position  and  plan,  and  (for  certain  fittings) 
privacy.  If  the  rooms  for  the  different  fittings  can  be 
grouped  together  in  one  part  of  the  building,  although, 
perhaps,  in  two  or  more  stories,  it  will  be  not  only 
economical,  but  advantageous  in  other  respects. 

Light. — No  sanitary  fitting  ought  to  be  fixed  in  any 
room  which  is  not  properly  lit  by  one  or  more  windows 
or  toplights.  Borrowed  lights  ought  not  to  be  tolerated  as 
the  sole  means  of  lighting  sanitary  rooms.  The  windows 
or  toplights  must  be  made  to  open,  and  must  be  of  ample 
size,  and  will  be  all  the  better  if  exposed  to  direct  sunlight 
during  a  considerable  part  of  the  day.  The  common 
allowance  of  i  square  foot  of  window  space  to  every  10 
square  feet  of  floor  area  is  far  too  little  for  rooms  containing 
sanitary  fittings,  even  if  the  net  area  of  the  glass  is  taken 
as  the  basis  of  the  calculation.  For  example,  many  water- 
closets  measure  only  about  5  ft.  6  in.  by  2  ft.  6  in.,  giving 
an  area  therefore  of  13}  square  feet;  according  to  the  rule, 
a  window  with  a  net  area  of  about  i  J  square  feet  ought  to 
suffice.  We  need  hardly  point  out  that  such  a  small  window 
would  be  quite  unsatisfactory ;  if  placed  near  the  ceiling 
it  would  not  light  the  closet-basin  or  the  floor,  and  if 
placed  in  the  lower  half  of  the  room  it  would  be  of  little 
use  for  ventilation.  What  is  wanted  is  a  window  extending 
practically  up  to  the  ceiling,  so  that  the  air  in  the  upper 
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part  of  the  room  can  be  thoroughly  changed  by  opening  the 
window,  and  extending  so  low  as  to  throw  a  direct  light  on 
the  floor  of  the  room  and  on  the  closet-basin  and  seat. 
The  width  of  the  window  ought  to  be  such  that  the  light  is 
well  distributed  throughout  the  room.  The  area  of  the 
window  in  a  small  water-closet  or  housemaid's  closet  ought 
to  be  at  least  half  the  area  of  the  floor.  The  proportion 
need  not  be  so  great  for  larger  rooms,  but  much  will 
depend  upon  the  shape  of  the  room  and  the  position  of  the 
window  or  windows.  The  Glasgow  building  regulations 
require  the  window  of  a  water-closet  to  have  a  minimum 
area  of  six  square  feet,  and  at  least  cue-half  of  the  window 
must  be  made  to  open.  In  London  an  area  of  two  square 
feet  is  considered  sufficient,  if  the  whole  is  made  to  open. 

Ventilation. — The  sanitary  rooms  of  a  building  are  those 
in  which  the  foulest  portions  of  the  domestic  and  personal 
duties  are  performed,  and  yet  less  care  is  often  bestowed  on 
the  ventilation  of  these  rooms  than  of  any  other  rooms  in 
the  house.  In  many  towns  the  by-laws  specihy  that  an 
air-grate  must  be  fixed  in  the  external  wall  of  every  water- 
closet";  sometimes  two  are  demanded,  one  near  the  floor 
and  the  other  near  the  ceiling,  the  assumption  being  that 
the  latter  will  act  as  an  outlet  and  the  former  as  an  inlet. 
Unfortunately,  this  assumption  is  often  proved  to  be 
erroneous,  as  both  grates  frequently  act  as  inlets.  The  value 
of  these  air-grates  has  been  much  overrated.  As  a  rule  they 
serve  as  inlets,  and  if,  as  is  generally  the  case,  the  rooms 
have  no  extract-shafts,  the  air,  mixed  perhaps  with  the  foul 
air  from  the  sanitary  fittings,  is  drawn  into  the  adjacent 
living  rooms  or  bedrooms,  whence  it  escapes  by  means  of 
the  fireplace  flues.  In  other  words,  the  "  fresh-air  "  supply 
of  the  house  is  to  a  large  extent  obtained  through  the 
bathroom  and  water-closet.  The  air-grates  have  also  the 
disadvantage  of  reducing  the  temperature  of  the  rooms  in 
winter  and  of  increasing  the  risk  of  frozen  pipes. 

If  proper  extract-shafts  are  provided  from  these  rooms 
there  will  be  little  danger  of  vitiated  air  being  drawn  into 
the  rest  of  the  building ;  the  current  of  air  will  be  in  the 
opposite  direction,  i.e.,  from  the  main  building  to  the 
sanitary  room.  In  the  scullery,  bathroom,  &c.,  the  extract- 
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shaft  may  take  the  form  of  an  open  fireplace  or  of  a  flue 
formed  in  the  chimney-breast  by  the  side  of  the  smoke-flue. 
These  flues  ought  to  be  formed  with  fireclay  tubes, 
thoroughly  grouted  around,  so  that  the  foul  air  cannot 
escape  into  the  rooms  above.  In  the  water-closet,  house- 
maid's closet,  &c.,  it  may  be  a  flue  of  the  kind  just  described, 
or  a  special  sheet-metal  shaft  leading  to  an  extracting  cowl 
fixed  on  the  toof. 

A  clever  conlrivance  for  ventilating  water-closets  and 
other  rooms  in  which  flushing  cisterns  are  placed  has  been 
designed  by  Messrs.  Kerrill  &  Hunter.  It  consists  of  a  fan 
actuated  by  the  water  as  it  flows  into  the  cistern.  Conse- 
quently, every  time  the  cistern  is  used  the  fan  is  automatically 
started  and  continues  to  run  until  the  cistern  is  full  again. 
The  fan  is  said  to  be  capable  of  extracting  200  cubic  ft.  of 
air  per  minute  with  a  6o-lb.  pressure  of  water.  This  con- 
trivance will  be  of  service  in  many  cases  where  extract- flues 
cannot  well  be  provided  ;  it  has  the  disadvantage  of  being 
spasmodic  in  its  action,  but  this  disadvantage  is  not  very 
serious  if  the  sanitary  fittings  and  plumbing  are  such  as  to 
exclude  all  drain7air  from  the  room. 

Ranges  of  water-closets  and  urinals  in  clubs,  hotels,  and 
public  buildings,  cannot,  in  many  cases,  be  properly  venti- 
lated except  by  mechanical  means.  An  effective  arrange- 
ment consists  in  fixing  an  extract  fan  in  the  ceiling  of  a 
small  chamber  conveniently  placed  with  regard  to  the 
closets  (that  is  to  say,  in  the  middle  of  a  long  range,  or,  in 
the  angle  formed  by  ranges  on  two  sides  of  the  room),  and 
by  carrying  up  from  the  fan  an  extract  shaft  to  the  top  of 
the  building.  From  each  closet  a  horizontal  shaft  is  carried 
under  the  ceiling  to  this  chamber,  so  that  the  air  from  all 
the  closets  is  extracted  by  the  single  fan.  As  a  rule  the 
urinals  are  placed  in  the  room  from  which  the  closets  are 
entered,  and  if  suitable  openings  are  made  between  this 
room  and  the  closets,  the  urinals  will  also  be  properly 
ventilated.  The  fan  may  be  driven  by  electricity  or  water, 
or  in  some  other  way,  but  as  a  rule  an  electric  fan  will  be 
the  most  convenient. 

Plan. — In  modern  hospitals  the  water-closets,  bathrooms, 
and  sinkrooms  are  generally  planned  with  short  passages  or 
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lobbies  between  them  and  the  wards,  these  passages  having 
windows  and  openings  for  air  on  both  sides.  Among  the 
many  positions  in  which  these  rooms  can  be  placed,  the 
most  generally  approved  is  at  the  extreme  angles  of  the 
wards,  as  shown  in  figs,  i  and  2.  These  should  be  planned 


FIG.  i. 
Plan  of  Conveniences  for  Hospital  Ward. 

so  as  not  to  obstruct  the  ward  windows,  and  so  that  the 
currents  of  air  through  the  lobbies  are  not  in  the  direction 
of  the  windows  either  in  the  sides  or  ends  of  the  wards. 
The  conveniences  and  lobbies  ought  to  be  warmed  and 
ventilated.  If  there  is  an  upper  story  of  wards,  the  same 


FIG.  2. 
Plan  of  Conveniences  for  Hospital  Ward. 

arrangement  of  conveniences  is  repeated,  thus  simplifying 
both  the  plumbing  and  drainage. 

In  some  cases  the  conveniences  are  now  placed  at  the 
corridor  ends  of  the  ward  blocks,  so  as  to  be  within  easier 
reach  of  the  nurses  and  doctors.  This  position  is  un- 
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doubtedly  more  convenient,  but  is  not  as  freely  exposed  as 
the  extreme  angles  of  the  block.     A  good  arrangement  is 


FIG.  3. 
Plan  of  Conveniences  at  Corridor  End  of  Hospital  Ward. 

shown  in  fig.  3.     The  conveniences  ought,  if  possible,  to  be 
placed  on  the  more  sunny  side  of  the  ward  corridor. 

In  small  fever  hospitals,  the  water  closets  and  sinkrooms 


FIG.  4. 
Plan  of  Conveniences  for  Small  Isolation  Wards. 

are  often  placed  at  the  side  of  a  verandah,  as  shown  in  figs. 
4  and  5.     There  is  therefore  a  free  current  of  air  between 
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them  and  the  pavilions  to  which  they  are  attached.  In 
exposed  situations,  however,  this  arrangement  is  somewhat 
trying,  as  the  verandah  cannot,  of  course,  be  warmed  ;  in 
the  case  of  one  hospital,  built  in  this  manner  from  the 


Ward 


FIG.  5. 
Plan  of  Conveniences  for  Small  Wards. 

writer's  design,  the  openings  in  the  fronts  and  ends  of  the 
verandahs  were  a  few  years  afterwards  filled  with  wood  and 
glass.  Baths  on  wheels  are  provided,  and  are  kept  in  the. 
verandah  and  hall  when  not  in  use. 


?, , . .?. . .  ,'P 


£>ay    "Room. 

FIG.  6. 
Plan  of  Conveniences  for  Workhouse. 

Similar  or  slightly  modified  arrangements  may  with  ad- 
vantage be  adopted  in  other  public  buildings,  such  as  work- 
houses (fig.  6),  and  also  in  hotels,  &c. 
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A  cloakroom  with  lavatory  and  water-closet  on  the  ground 
floor  of  a  house  may  have  over  it  a  bathroom,  lavatory,  and 
water-closet,  as  shown  in  fig.  7.  In  small  houses,  where 
much  money  cannot  be  afforded,  probably  the  utmost  that 


FIG.  7. 
Plan  of  Conveniences  for  House. 


can  be  done  is  to  arrange  that  the  approach  to  the  bathroom 
and  water-closet  shall  be  properly  lighted  by  means  of  a 
sash  or  casement  window,  and  not,  as  is  so  often  the  case, 
a  dark,  unventilated  passage.  In  tenement  dwellings  of 


alcon  y 


FIG.  8. 
Labourers'  Dwellings,  Oldham  Road,  Manchester. 

the  cheapest  class,  only  one  sink  and  one  water-closet  are 
sometimes  provided  for  two  tenements,  as  shown  in  fig.  8. 
The  arrangement  is  repeated  on  the  different  floors. 

The  illustrations  already  given  also  serve  as  examples  of 
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the  grouping  of  sanitary  fittings.  This  is  an  important 
point  for  consideration,  as  the  grouping  of  fittings  reduces 
the  length  of  water-pipes,  waste-pipes,  soil-pipes,  and  drains, 
and  therefore  reduces  the  cost  and  also  the  dangers  arising 
from  defective  materials  and  workmanship.  An  isolated 
fitting  often  .requires  a  long  branch-drain,  and  the  nature  of 
the  fitting  may  be  such  that  its  discharge  is  not  sufficient  to 
cleanse  the  drain  ;  hence,  unless  some  method  of  periodical 
flushing  is  devised,  deposit  occurs,  and  the  drain  becomes 
foul  and  is  ultimately  choked.  With  a  little  care  in 
planning,  the  sanitary  rooms  of  a  house  can  be  much  better 
grouped  than  is  usually*  the  case.  The  bathroom  and 
water-closet  can  be  placed  over  the  ground-floor  lavatory 
and  water-closet,  or  over  the  butler's  or  maid's  pantry,  or 
over  the  scullery.  It  is  a  great  mistake  to  place  such  rooms 
over  living-rooms  or  larders,  particularly  if  the  floors  are 
constructed  with  ordinary  joists  and  boards. 

Water-closets  are  often  placed  in  most  unsatisfactory 
positions.  In  a  great  many  houses  they  are  entered  from 
the  half-space  landings  of  the  stairs,  or  from  other  equally- 
exposed  thoroughfares.  Such  arrangements  are  most 
objectionable.  Privacy  ought  to  be  one  of  the  guiding 
thoughts  in  the  planning  of  these  rooms,  and  this  is  best 
secured  by  arranging  the  lavatory  and  water-closet  in  close 
proximity  to  each  other,  and  by  approaching  the  two  rooms 
by  means  of  a  short  passage  or  lobby,  as  shown  in  fig.  7.  It 
is  a  mistake  to  place  the  water-closet  in  the  same  room  as 
the  bath  and  lavatory,  though  this  is  too  often  done.  It  is 
also  a  mistake  to  place  a  water-closet  in  such  a  position  that 
it  is  separated  from  an  important  room  by  nothing  more 
than  a  lath-and-plaster  partition.  The  noise  made  by  the 
flushing  of  the  apparatus  will  be  heard  on  the  other  side  of 
such  a  partition,  and  even  of  a  4j-in.  brick  wall,  and  it  is 
best,  therefore,  to  build  a  Q-in.  wall  wherever  possible.  The 
arrangement  shown  in  fig.  7  will  effectually  prevent  all 
sounds  passing  to  the  rest  of  the  house.  It  is  even  more 
essential  that  the  housemaid's  closet  should  be  out  of  the 
way,  and  this  can  best  be  effected  by  placing  it  near  the 
servants'  stairs. 

In  this   country  lavatory  basins  are  not  now  fixed   in 
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bedrooms  as  frequently  as  was  formerly  done,  but  if  the 
lavatories  themselves,  and  the  plumbing  and  drains,  are 
thoroughly  satisfactory,  there  cannot  be  any  serious 
objection  to  the  practice.  A  better  position  would,  of 
course,  be  the  dressing-room  or  small  room  adjoining  the 
bedroom. 

Public  conveniences  are  now  erected  in  every  town, 
although  in  many  cases  provision  is  made  for  one  sex  only. 
At  one  time  cast-iron  urinals  above  the  street  level  were  in 
favour,  but  their  unsightliness  and  publicity  and  the 
obstruction  they  sometimes  cause  to  traffic  have  led  during 
recent  years  to  the  more  frequent  use  of  underground 


FIG.  10. 

Underground   Conveniences  for   Men   only,    at    Glasgow   Cross, 
Glasgow. 

conveniences,  in  which  not  only  urinals  but  also  water- 
closets  and  lavatories  are  provided.  These  are  a  great 
improvement  on  the  wooden  structures  which  form  such 
prominent  objects  in  some  of  the  streets  of  Paris  and  other 
continental  cities.  A  typical  plan  of  two  underground  con- 
veniences for  men  and  women,  designed  by  Mr.  D.  J.  Ross, 
the  London  city  engineer,  is  given  in  fig.  9.  They  are 
covered  with  a  flat  roof,  part  of  which  forms  a  refuge  for 
foot  passengers  as  shown  by  the  dotted  lines  A  A.  Fig.  10 
is  a  plan  of  underground  conveniences  for  men  only. 
The  design  will  be  governed  to  a  great  extent  by  the 
position  which  the  conveniences  will  occupy  and  by  the 
amount  of  accommodation  required.  In  many  cases  a 
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single  flight  of  steps  will  suffice,  but  in  busy  streets  separate 
flights  ought  to  be  provided  for  ingress  and  egres?.  The 
walls  ought  to  be  faced  with  glazed  bricks.  The  divisions 
between  the  closets  may  be  formed  with  slate  or  marble 
slabs,  or  with  glazed  bricks  ;  wood  is  sometimes  used  but 
is  not  as  satisfactory.  Enamelled  sheet-iron  divisions  have 
also  been  tried  but  are  not  sufficiently  durable.  The  con- 
veniences are  generally  lighted  by  means  of  pavement 
lights,  and  ventilation  is  effected  by  means  of  a  ventilating 
curb  or  a  ventilating  shaft,  the  latter  being  preferable  as  it 
discharges  the  air  at  a  higher  level. 

Construction. — The  general  construction  of  rooms 
containing  sanitary  fittings  ought  to  be  of  the  best.  The 
floors — of  ground-floor  and  upper  rooms  alike — ought, 
where  possible,  to  be  of  concrete,  the  ingredients  to  be 
properly  proportioned  so  that  the  material  is  practically 
impervious.  In  sculleries,  lavatories,  water-closets,  house- 
maid's closets,  &c.,  the  floors  may  be  finished  with  fine 
concrete,  which  will  be  all  the  better  if  carefully  laid  and 
polished  after  the  manner  known  as  terrazzo.  Tiles  and 
mosaic  also  make  satisfactory  floor  surfaces.  Such  floors 
are,  however,  cold,  and  are  not  generally  approved  for 
bath-rooms — at  any  rate,  in  houses — although  a  simple 
remedy  can  be  found  in  cork  mats  or  strips  of  cork  carpet 
or  other  movable  floor-coverings,  such  as  a  light  wood  trellis. 
Sometimes  the  concrete  is  floated  to  a  level  surface  with 
cement  mortar,  and  when  this  is  dry,  cork  carpet  or  linoleum 
is  glued  down  to  it.  Cork  carpet  may  also  be  glued  and 
nailed  to  an  ordinary  boarded  floor,  and  will  render  it 
practically  impervious.  Wood  blocks  fo.rm  a  suitable  sur- 
face for  bathroom  floors,  especially  if  of  hardwood,  wax- 
polished,  f 

The  walls  of  all  rooms  containing  sanitary  fittings  ought 
to  be  faced  with  impervious  materials,  which  will  not  absorb 
organic  matter  and  can  be  easily  kept  clean.  Glazed  bricks 
are  often  used  for  the  purpose,  with  the  mortar-joints 
painted  with  enamel  paint.  Opalite  and  glazed  tiles  are  also 
suitable,  or  the  walls  may  be  finished  with  Parian  or  other 
cement,  and  afterwards  painted.  In  America  large  sheets 
of  enamelled  zinc,  known  as  "  mezzotile,"  are  sometimes 
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used ;  the  smooth  surface  of  the  material,  and  the  close- 
ness and  small  number  of  the  joints,  are  excellent  features. 
Ordinary  lime  plaster  covered  with  wall-paper  does  not  form 
a  satisfactory  wall-surface,  even  when  the  paper  is  varnished. 
The  angles  of  the  walls  ought  to  be  rounded;  special  glazed 
bricks  and  tiles  are  made  for  the  purpose.  In  hospitals  the 
angles  formed  by  the  floors  and  walls  and  by  the  walls  and 
ceilings  are  also  rounded  off,  an  arrangement  which  might 
with  advantage  be  adopted  in  other  buildings,  as  it  facilitates 
dusting  and  sweeping,  and  reduces  the  possibility  of 
accumulations  of  dirt. 
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CHAPTER    III. 

THE    NUMBER    OF    SANITARY    FITTINGS 
REQUIRED. 

OBVIOUSLY  the  number  of  sanitary  fittings  required  in  any 
building  must  vary  according  to  its  nature  and  size.  It  will 
be  best,  therefore,  to  consider  the  more  important  classes  of 
buildings  separately. 

I.  Houses. — In  many  small  cottages  the  only  internal 
sanitary  fitting  is  a  simple  draining-sink.  Formerly,  one 
closet  was  considered  sufficient  for  half-a-dozen  houses  or 
more,  and  even  to-day  some  sanitary  authorities  approve  of 
one  closet  for  two,  or  even  three  houses.  It  is  much  better 
that  every  house  should  have  its  own  closet,  and  wherever 
possible  a  bath  ought  also  to  be  provided.  A  simple  cast- 
iron  bath  can  be  fixed  in  the  kitchen,  and  covered  with  a 
hinged  flap  to  form  a  table  when  the  bath  is  not  in  use  ; 
this  arrangement,  although  not  as  convenient  as  a  separate 
bathroom,  is  better  than  no  bath  at  all.  Where  one  or  two 
servants  are  kept,  the  sanitary  fittings  will  probably  consist  of 
two  sinks,  a  bath,  one  or  two  lavatory  basins,  and  two  water- 
closets,  one  being  for  the  servant  or  servants.  In  somewhat 
larger  houses  an  extra  lavatory  and  water-closet  for  gentle- 
men will  be  provided  on  the  ground  -  floor,  and  perhaps 
additional  lavatories  in  dressing-rooms.  A  servants'  bath- 
room containing  bath  and  lavatory-basin  is  also  desirable, 
and  a  servants'  water-closet  and  a  housemaid's  closet  (with 
slop-hopper  and  sink)  may  be  placed  in  close  proximity.  In 
still  larger  houses  a  greater  number  of  sinks  is  required, 
bathrooms  may  be  provided  en  suite  with  the  principal 
bedrooms  or  dressing-rooms,  and  an  additional  lavatory  and 
water-closet  adjoining  the  billiard-room  or  smokeroom ; 
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additional  water-closets,  baths,  lavatory-basins,  and  slop- 
sinks  may  also  be  rendered  necessary  by  the  increased 
number  of  stones  and  of  bedrooms.  Separate  conveniences 
must  be  provided  for  male  and  female  servants.  A 
children's  bathroom  and  water-closet  near  the  day  and 
night  'nurseries  are  also  exceedingly  useful.  It  is  clear  that 
no  hard  and  fast  rules  can  be  laid  down,  but  in  view  of  the 
difficulty  of  obtaining  domestic  servants  there  is  undoubtedly 
a  tendency  to  increase  the  number  of  sanitary  fittings,  in 
order  to  reduce  as  much  as  possible  the  rough  work  of  the 
house. 

In  residential  flats  of  superior  character  each  flat  must  of 
course  be  complete  in  itself,  and  the  number  of  the  fittings 
will  be  regulated  to  a  large  extent  by  the  number  of  rooms. 

In  blocks  of  workmen's  dwellings  water-closets  common 
to  two  or  even  three  tenements  are  often  provided,  but  it  is 
better  that  each  dwelling — at  any  rate,  if  it  contains  more 
than  a  single  room — should  have  a  separate  water-closet. 
In  London  tenement  dwellings  at  least  one  closet  must  be 
provided  for  every  twelve  persons — in  other  words,  for 
every  two  or  three  tenements.  Every  dwelling  ought 
to  have  a  sink  of  its  own,  although  this  is  not  always 
provided  even  in  modern  buildings.  Laundries  and 
bath-rooms  are  invariably  common  to  a  number  of  tene- 
ments. 

2.  Hotels. — The  provision  of  labour-saving  fittings  is  of 
even  greater  importance  in  hotels  than  in  houses,  but  as 
hotels  vary  in  character  from  mere  drink-shops  to  what 
may  be  termed  public  residences,  only  general  hints  can  be 
given  as  to  the  number  of  fittings  required.  Men's  con- 
veniences, containing  lavatories,  urinals,  and  water-closets, 
must  be  provided  near  the  bars  and  billiard-roorns,  and  also 
within  convenient  reach  of  rooms  used  for  public  meetings. 
Separate  conveniences  are  required  in  connection  with  suites 
of  rooms.  One  water-closet  for  every  ten  or  twelve  bed- 
rooms ought  to  be  provided,  but  a  smaller  number  of  bath- 
rooms will  suffice.  Separate  conveniences  for  male  and 
female  servants  are  required,  and  housemaids'  closets  with 
slop-hoppers  and  sinks  must  be  placed  in  convenient 
positions  for  the  different  groups  of  bedrooms, 
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3-  Schools. — The  following  table  issued  by  the  Board 
of  Education  "  shows  approximately  the  number  of  closets 
needed,"  in  connection  with  elementary  day-schools  : — 
For  Girls.     For  Boys.     For  Infants. 


Under  30  children  ...     2 


5° 

70 

100 

150 

200 
300 


For  boys  and  infants  it  is  said  that  urinals  must  be  provided 
"  in  proportion."  This  is  very  indefinite,  but  for  boys  the 
urinals  should  be  at  least  as  numerous  as  the  closets,  while 
for  infants  at  least  one  urinal  is  required  for  every  two 
closets. 

Sometimes  the  following  scale  is  adopted  for  schools — 
fifteen  closets  for  every  hundred  girls,  and  ten  closets  and 
five  urinals  for  every  hundred  boys.  This  gives  too  many 
boys'  closets  and  too  few  urinals.  Lavatories  and  water- 
closets  ought  to  be  provided  for  the  masters  and  mistresses 
in  close  proximity  to  the  rooms  set  apart  for  their  use.  No 
definite  rule  has  been  laid  down  for  the  number  of  lavatory 
basins  in  elementary  schools,  but  one  for  every  twenty- five 
scholars  will  prove  ample ;  some  school  boards  prefer  a 
much  smaller  proportion  of  basins,  say  one  for  every  fifty 
scholars. 

For  boarding  schools  a  somewhat  similar  scale  to  that 
laid  down  by  the  Board  of  Education  will  suffice  for  the 
day  conveniences,  but  additional  fittings  must  be  provided 
near  the  dormitories,  approximately  as  follows  : — For  every 
hundred  boys,  four  water-closets,  sixteen  urinals,  twenty 
baths,  and  forty  lavatory  basins ;  and  for  every  hundred  girls, 
fifteen  water-closets,  eighteen  or  twenty  baths,  and  forty 
lavatory  basins.  Additional  fittings  must  of  course  be  pro- 
vided for  the  masters,  mistresses,  matrons,  male  and  female 
servants,  the  governors  of  the  schools,  and  in  some  cases 
for  visitors.  For  poor-law  schools  the  baths  must,  according 
to  the  regulations  of  the  Local  Government  Board,  be 
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sufficient  in  number  to  allow  every  child  to  bathe  twice  a 
week. 

3.  Hospitals. — In  hospitals  separate  conveniences  must 
be  provided  for    each  ward,  except  for  small    separation 
wards.     A  common  allowance  is  one  water-closet,  one  bath, 
and  two  lavatory  basins  for  every  twelve  beds.     In  addition 
to  the  patients'  fittings,  a  nurses'  water-closet  ought  to  be 
provided  near  each  large  ward.     Each  ward  must  have  its 
slop-sink  specially  arranged  for  washing  bed-pans,  and  each 
duty-room  or  ward-kitchen  must  have  a  washing-up  sink. 

4.  Factories     and    Workshops.— Separate     conve- 
niences must  be  provided  for  the  two  sexes.      A  common 
allowance  is  one  closet  for  every  twenty  persons,  but  as, 
under  the  Factories  and  Workshops  Acts,  the  local  sanitary 
authorities    are    empowered    to    make  regulations    on  the 
subject,  much  diversity  exists  in  different  districts.     Some 
authorities  are  content  with  one  closet  for  every  thirty  or 
even  forty  persons  of  the  same  sex.     The  urinals  ought  to 
be  at  least  equal  in  number  to  the  men's  closets. 
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CHAPTER   IV. 

GENERAL     NOTES     ON     SANITARY 
FITTINGS. 

Definition. — The  term  "  sanitary  fittings "  is  generally 
taken  to  include  all  fittings  intended  for  the  reception  of  the 
foul  liquids  and  water-carried  solids  which  are  produced 
in  and  about  our  buildings,  exclusive  of  trade  processes. 
The  term,  therefore,  excludes  such  fittings  as  dyers5  and 
sizers'  vats  and  other  tanks  employed  in  factories  and  work- 
shops, and  is  confined  to  sinks,  wash-tubs,  baths,  lavatories, 
water-closets,  slop-hoppers  and  sinks,  and  urinals.  Of  each 
class  of  fitting  there  are  many  varieties,  which  are  adapted 
for  different  purposes  and  for  different  kinds  of  buildings. 
The  principal  varieties  will  be  considered  in  subsequent 
chapters.  At  present  it  is  our  purpose  to  state  a  few 
general  rules  which  ought  to  be  applied  in  the  selection  of 
sanitary  fittings  of  all  kinds.  These  rules  may  be  summed 
up  in  five  words — efficiency,  cleanliness,  durability,  sim- 
plicity, and  (within  limits)  economy. 

Efficiency. — That  a  sanitary  fitting  should  adequately 
serve  the  purpose  for  which  it  is  intended  is  obvious,  but 
thousands  of  fittings  are  still  fixed  every  year  which  cannot 
by  any  stretch  of  imagination  be  regarded  as  efficient. 
There  are  lavatories  with  waste  holes  so  small  that  they 
cannot  be  rapidly  emptied,  with  overflows  badly  arranged, 
with  drains  from  soap-dishes  made  only  to  be  choked,  and 
with  the  "  clean  "  water  arranged  to  enter  through  the  more 
or  less  foul  waste  or  overflow  openings.  Baths  exhibit 
almost  the  same  defects. 

There  are  "  water-closets "  without  water,  or  so  insuf- 
ficiently flushed  that  the  thorough  removal  of  the  solids  is 
impossible.  Others  are  so  constructed  that  they  hold  very 
little  water,  or  none  at  all,  for  the  reception  and  deodorisa- 
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lion  of  depowill,  And  there  are  unllushed  urinals  and  slop- 
hoppcri,  All  these  perhaps  serve  in  a  manner  the  purpose 
for  which  they  were  designed,  but  they  do  not  serve  it 
efficiently,  and  every  fitting  of  this  sort  is  therefore  imperfect. 

One  of  the  principal  marks  of  efficiency  in  a  sanitary 
fitting  is  that  it  shall  form  an  effective  barrier  against  the 
entrance  of  foul  air  from  the  drains  and  waste -pipes.  .In 
some  fittings,  as,  for  example,  lavatories  and  sinks,  this 
barrier  is  a  plumber's  trap  which  does  not  form  an  integral 
part  of  the  fitting  itself,  but  in  many  water-closets  and 
slop  hoppers,  the  trap  is  part  of  the  fitting,  and  its 
efficiency  must  be  carefully  considered.  Water  closets  are 
often  defective  in  this  respect ;  the  water-seal  of  the  trap  is, 
perhaps,  too  small,  and  is  therefore  in  danger  of  being 
removed  by  siphonage  or  evaporation.  Or  the  trap  may 
have  no  provision  for  ventilation,  a  defect  which  will  render 
it  unsuitable  for  fixing  in  series. 

Cleanliness. — Cleanliness  is  a  question  both  of  design 
and  material.  One  of  the  best  materials  for  sanitary 
fittings  is  undoubtedly  some  kind  of  porcelain,  either  solid 
or  applied  in  the  form  of  an  enamel.  It  has  its  disadvan- 
tages of  course, — if  applied  as  an  enamel  it  may  chip  off 
and  expose  the  rougher  porous  foundation  to  the  action  of 
the  foul  water,  and  if  solid  it  may  (as  in  a  lavatory  basin) 
be  cracked  by  a  blow  or  by  sudden  contact  with  hot 
water,— but  it  has  the  great  advantage  of  cleanliness. 
It  is  impervious,  and  consequently  can  always  be  kept 
clean,  if  the  fitting  is  so  designed  that  every  part  is 
accessible.  Foul  matters  will,  however,  adhere  to  porcelain 
as  to  every  other  substance,  and  these  must  be  periodically 
removed  if  the  fitting  is  to  remain  satisfactory.  Careful 
design  is  therefore  necessary.  All  internal  angles  ought  to  > 
be  well  rounded,  and  as  far  as  possible  every  part  of  the 
fitting  ought  to  be  accessible  to  the  brush  or  cloth.  The 
overflows  of  sinks  and  lavatories  have,  until  recently,  been 
very  defective  in  this  respect ;  no  provision  whatever  was 
made  for  cleansing  them,  and  the  consequence  was  that 
they  often  became  extremely  dirty,  and  were  sometimes 
quite  choked  with  soapy  and  greasy  matter. 

Many  water-closets  still  in  use  are  of  such  a  form  that 
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they  cannot  possibly  be  kept  clean  by  ordinary  flushing, 
'Il<t-  containers  of  pan-closets  are  almost  invariably  coated 
with  filth,  and  some  closet*  of  more  recent  design  are  very 
little  better.  The  traps  of  wash-out  closets  are  always 
fouled  by  usage,  and  many  wash-down  closets  have  such  a 
small  area  of  standing  water  that  the  ba*in  is  soiled  every 
time  the  closet  is  used 

The  nature  of  the  flush  is  often  accountable  for  the 
uncleanliness  of  water-closet*,  urinals,  and  slop-sinks.  The 
water  may  be  insufficient  in  quantity,  or  may  be  delivered 
in  such  a  small  volume,  and  at  such  a  low  rate  of  velocity, 
as  to  be  almost  useless  for  cleansing  the  basins  and  trapf. 
In  many  old  closets  the  water  is  delivered  through  a  fan- 
spreader,  which  cannot  possibly  distribute  it  over  the  whole 
surface  of  the  basin. 

The  enclosure  of  sanitary  fittings  with  wooden  casings 
is  fortunately  now  almost  a  thing  of  the  past,  but  it 
is  well  to  repeat  that  such  casings  are,  as  a  rule,  roost 
objectionable.  It  is  true  that  in  some  recent  hospitals 
cupboards  have  been  formed  under  the  sinks  for  the 
storage  of  bed-pans,  but  in  such  cases  the  windows  have 
been  continued  down  to  the  floor,  so  that  the  cupboards 
are  properly  lighted,  and  air-grates  have  been  fixed  in 
the  external  walls  or  windows  for  ventilation.  The  panels 
of  the  doors  of  such  cupboards  ought  to  be  fitted  with 
sheets  of  clear  glass,  so  that  any  uncleanliness  can  be 
easily  detected.  Where  these  precautions  are  taken  the 
objections  to  enclosed  fittings  are  considerably  reduced, 
but  it  is  certainly  best  to  leave  the  fittings  exposed  when- 
ever possible,  as  in  nearly  every  case  enclosures  are  difficult 
to  keep  clean  and  sweet.  Certainly  the  ordinary  casings 
of  baths  and  water-closets  are  most  objectionable,  as  they 
conceal  the  plumber's  work,  and  add  considerably  to  the 
difficulty  of  inspection  and  the  cost  of  repairs.  When 
removing  the  casing  of  a  water-closet  it  win  often  be  found 
that  the  floor  within  the  casing  has  been  covered  with 
sawdust,  and  that  this  is  sodden  with  water  and  filth ;  the 
plumber  had  evidently  thought  it  a  wise  precaution  to 
provide  some  material  to  absorb  the  leakage  from  the 
defective  joints  which  he  had  made,  and  so  prevent  or 
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delay  the  detection  of  his  carelessness  or  incapacity.  It 
is  a  golden  rule  to  insist  on  all  sanitary  fittings,  and  the 
plumber's  work  connected  with  them,  being  exposed  to 
view,  so  that  everything  can  be  kept  thoroughly  clean ; 
exposure  also  ensures  sounder  and  neater  work,  renders  the 
detection  of  leaks  more  easy,  and  reduces  the  cost  and 
dirt  of  repairs. 

As  woodwork  in  connection  with  sanitary  fittings  is  not 
conducive  to  cleanliness,  the  tendency  of  modern  sanitation 
is  to  reduce  the  woodwork  to  the  least  possible  quantity ; 
hence  we  have  cast-iron  roll-top  baths  without  enclosures, 
iron  brackets  for  supporting  lavatories,  &c.,  steel  seats  for 
water-closets,  porcelain-enamelled  drainers  for  sinks,  and 
other  contrivances. 

It  is  a  mistake  to  cover  sanitary  fittings  with  elaborate 
ornamentation,  either  raised  or  printed  or  painted.  Certainly 
the  parts  which  are  in  contact  with  foul  water,  such  as  the 
internal  surfaces  of  sinks,  water-closets,  lavatories,  and 
baths,  ought  to  have  the  surfaces  perfectly  white  or  cream- 
coloured,  so  that  the  slightest  deposit  of  foul  matter  can  be 
easily  seen. 

Durability. — Durability  is  the  third  quality  which 
sanitary  fittings  ought  to  possess.  Baths  are  now  generally 
of  cast-iron,  and  experience  has  proved  that  it  is  a  fairly 
satisfactory  material  for  the  purpose.  Some  of  the  methods 
of  finishing  the  surface  leave,  however,  something  to  be 
desired.  Copper  and  zinc  are  also  used  for  baths,  the  former 
being  the  more  durable.  Enamelled  fireclay  is  largely 
used  for  baths  and  other  sanitary  fittings,  and  is  an  excellent 
material  if  it  is  thick  enough  to  resist  ordinary  blows,  and  if 
the  enamel  is  thoroughly  adherent  to  the  fireclay  body ;  in 
cheap  fittings  the  enamel  is  often  defective  in  this  respect, 
and  will  chip  or  flake  with  the  slightest  rough  usage. 
Indeed,  the  enamel  is  often  cracked  during  the  process  of 
burning,  and  all  enamelled  fireclay  fittings  ought  to  be 
carefully  examined  for  such  defects.  Salt-glazed  stoneware 
is  less  expensive  although  quite  as  durable,  and  is  used  for 
the  cheaper  sinks,  water-closets,  urinals,  &c. 

The  best  fittings  of  moderate  size  are  made  of  some  kind 
of  pottery  or  whiteware,  suitibly  glazed.  As  the  material  is 
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more  or  less  brittle,  it  ought  not  to  be  too  thin.  Many 
lavatory  and  water-closet  basins  are  defective  in  this  respect, 
and  are  therefore  easily  cracked.  For  the  tops  of  lavatories 
polished  marble  is  a  satisfactory  and  durable  material. 

Some  materials  are  sufficiently  durable,  but  are  unsatis- 
factory in  other  respects.  Stone,  for  example,  has  been 
much  used  for  sinks,  but,  on  account  of  its  perviousness,  it 
is  difficult  to  keep  clean.  Even  slate,  dense  though  it  is, 
is  far  from  perfect ;  it  has  been  largely  specified  for  urinals, 
but  the  valid  objections  to  the  plain  polished  surface  have 
led  to  the  adoption  of  various  kinds  of  enamel,  none  of 
which,  however,  is  permanently  satisfactory — at  any  rate, 
for  urinals.  There  is  less  objection  to  its  use  for  the  tops 
of  lavatories,  but  even  for  these  fittings  some  kind  of 
porcelain  or  enamelled  fireclay  is  better. 

Simplicity. — Of  two  sanitary  fittings — other  things 
being  equal — the  simpler  ought  to  be  preferred.  Elaborate 
mechanism  is  out  of  place  in  such  fittings.  The  tendency 
of  recent  sanitation  towards  simplicity  is  nowhere  so  marked 
as  in  the  case  of  water-closets.  The  pan-closet  is  uni- 
versally condemned,  and  the  valve- closet,  although  its  life 
has  been  preserved  beyond  its  natural  limit  by  the  exertions 
of  one  clever  writer,  is  hastening  towards  oblivion.  Simpler 
fittings  have  taken  their  place.  The  same  process  can  be 
observed  at  work,  in  the  case  of  the  overflow  and  waste 
arrangements  of  baths  and  lavatories,  since  the  first  attempts 
were  made  to  do  away  with  the  old  plug  and  chain  and  the 
uncleansable  overflow.  Complicated  arrangements  are 
likely  to  get  out  of  order  and  increase  the  difficulty  of 
keeping  the  apparatus  clean,  besides  being  costly  to  repair. 

Economy. — Of  the  last  point  to  be  considered,  namely, 
economy,  little  need  be  said.  In  many  cases  it  is  one  of 
the  most  important  considerations.  Comparatively  inex- 
pensive fittings  of  good  quality  can  now  be  obtained,  but 
beyond  a  certain  limit  economy  cannot  be  safely  practised, 
and  the  owner  of  the  building  ought  either  to  be  content  to 
do  without  the  fitting  altogether,  or  to  pay  for  one  which 
is  likely  to  prove  reasonably  satisfactory. 

Safes  under  Sanitary  Fittings  are  not  now  fixed  as 
frequently  as  in  former  years.  When  the  fittings  are  badly 
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designed  and  the  plumbing  executed  by  ignorant  and  care- 
less workmen,  safes  may  be  considered  necessary  in  order 
to  prevent  damage  being  done  by  leaks  to  the  floors  and 
ceilings  below,  but  in  such  cases  the  safes  are  a  source  of 
danger,  especially  if  the  fittings  are  enclosed,  as  leaks  may 
pass  unnoticed  or  unremedied  for  a  long  time.  The  proper 
course  is  to  use  fittings  of  good  design  and  to  fix  them  in 
such  a  manner  that  safes  are  unnecessary.  If  a  safe  is  fixed, 
it  must  not  be  connected  to  the  waste-pipe  or  soil-pipe,  but 
must  be  drained  by  a  separate  untrapped  pipe  carried 
through  the  nearest  wall  and  terminated  by  a  hinged  brass 
or  copper  flap  to  prevent  to  some  extent  the  ingress  of  air. 
Slabs  of  marble,  slightly  dished,  are  sometimes  fixed  under 
unenclosed  lavatories  and  other  fittings  to  catch  drippings, 
but  these  do  not  require  waste-pipes ;  the  drippings  can 
easily  be  wiped  up  with  a  cloth. 
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^CHAPTER  V. 

SANITARY     POTTERY. 

Salt-glazed  Ware. — The  material  most  commonly  used 
for  the  cheaper  kinds  of  fittings  is  salt-glazed  stoneware. 
The  glaze  is  produced  by  throwing  common  salt  into  the 
kiln  during  the  last  stage  of  firing.  The  salt  is  decomposed 
by  the  heat  and  fills  the  kiln  with  dense  fumes  of  salt- 
vapour,  which  enter  into  chemical  combination  with  the 
silica  on  the  surface  of  the  clay,  producing  a  thin  glaze  of 
silicate  of  soda  ;  the  glaze  is,  therefore,  a  portion  of  the 
stoneware  itself,  fused  or  vitrified  under  the  influence  of  salt. 
A  salt-glaze  has  the  advantage  of  being  thoroughly  incor- 
porated with  the  material  to  which  it  is  applied.  On  the 
other  hand,  it  is  not  very  smooth,  as  roughnesses  or  in- 
equalities in  the  plastic  clay  are  still  apparent  in  the  finished 
production.  The  colour  of  salt-glazed  ware  is  generally 
some  shade  of  reddish  brown,  more  or  less  mottled,  but 
an  amber  glaze  can  now  be  obtained,  and  has  a  much 
cleaner  appearance. 

All  potter)7  is  somewhat  brittle,  and  sharp  corners  may  be 
chipped  off  by  a  blow,  even  though  glazed.  For  this  reason 
all  external  angles  ought  to  be  rounded. 

Salt-glazed  stoneware  is  largely  used  for  the  cheaper 
kinds  of  sinks,  urinals,  school  lavatories,  latrines  and  water- 
closets,  and  also  for  heavy  fittings  for  factories  and  other 
places  where  rough  usage  is  likely  to  occur,  as  well  as  for 
drain-pipes  and  traps.  It  varies  in  smoothness,  toughness 
and  density,  according  to  the  nature  of  the  clay  and  the 
skill  exercised  in  its  manufacture. 

Enamelled  Fireclay. — A  better  surface  is  obtained 
by  means  of  porcelain  enamel,  which  is  a  thin  film  of  porce- 
lain "fired"  on  to  a  fireclay  body.  The  piece  of  fireclay, 
modelled  to  the  required  shape,  is  burnt  in  the  kiln  in  the 
usual  manner  without  the  addition  of  salt.  It  is  then 
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known  as  "bisque"  or  "biscuit"  ware,  from  its  porous 
appearance,  and  the  enamel  is  applied  by  covering  the 
surface  (generally  by  dipping)  with  the  liquid  slips  and  glazes 
necessary  to  produce  the  porcelain  enamel  of  the  required 
kind  and  colour.  The  article  is  again  fired  in  a  kiln,  in 
order  to  fuse  the  materials  applied  to  the  surface  and 
convert  them  into  a  thin  sheet  of  porcelain,  which,  if  the 
process  has  been  properly  carried  on,  will  be  thoroughly 
adherent  to  the  "  biscuit "  body.  In  many  cases,  however, 
the  enamel  is  far  from  satisfactory.  It  may  be  cracked 
in  firing,  or  may  be  so  loosely  adherent  as  to  be 
easily  flaked  off  by  a  blow  or  by  frost.  Enamelled  bricks 
are  generally  made  in  this  manner,  and  the  enamel  of 
inferior  qualities  frequently  fails  by  flaking  off.  In  this,  as 
in  so  many  cases,  cheapness  in  first  cost  is  not  always  true 
economy.  It  is  better  to  pay  a  fair  price  for  a  sanitary 
fitting  made  by  a  firm  of  good  reputation  than  to  buy  a 
cheap  fitting  made  no  one  knows  where. 

Enamelled  ware  of  this  kind  is  used  for  sanitary  fittings 
of  medium  quality  and  also  for  very  heavy  fittings  of  the 
best  class,  such  as  urinal-stands,  large  sinks,  and  baths.  In 
some  cases  the  goods  are  sorted  into  two  or  more  qualities, 
the  inferior  ware  being  defective  either  in  shape  or  in  the 
enamel. 

"  Whiteware."— With  the  exception  of  these  heavy 
fittings,  the  best  sanitary  goods  are  made  of  some  kind  of 
white  earthenware  or  pottery  suitably  glazed.  Different 
manufacturers  use  slightly  different  mixtures  of  clays,  flints, 
&c.,  and  adopt  distinctive  names,  among  which  may  be 
mentioned  "  Queensware,"  "  Titanite,"  "  Vitrina  "  ware, 
and  u  Vitro-porcelain."  For  convenience  they  may  all  be 
classed  together  as  whiteware  or  porcelain.  It  is  practically 
the  same  material  as  that  used  for  ordinary  household 
crockery,  and,  like  this,  varies  in  strength,  correctness  of 
form,  firmness  and  durability  of  glaze,  and  in  other 
respects.  The  quality  of  the  pottery  must  be  considered 
in  appraising  the  value  of  sanitary  ware,  exactly  as  in  the 
case  of  plates  and  dishes. 

The  manufacture  of  a  piece  of  sanitary  pottery  of  this 
kind  is  not  by  any  means  a  simple  matter.  Failures 
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innumerable  have  occurred  in  arriving  at  the  results  which 
are  now  possible,  and  the  greatest  skill  and  care  have  still 
to  be  exercised  in  order  to  produce  a  perfect  piece  of  work. 
A  brief  description  of  the  method  of  manufacture  adopted 
at  Twyfords'  Cliffe  Vale  Works,  Hanley,  will  show  what 
skill  and  care  are  required.  The  selection  of  the  ingredients 
is  the  first  step  in  the  process.  These  consist  of  kaolin  or« 
china  clay,  blue  or  ball  clay,  flints,  and  Cornish  stone. 
Kaolin  is  the  finest  kind  of  clay,  and  is  prepared  from  de- 
composed granitic  or  felspathic  rocks  ;  it  contains  a  certain 
amount  of  potassium,  and  gives  fineness  of  texture  and 
plasticity  to  the  final  mixture.  Blue  or  ball  clay  is  a  fairly 
pure  hydrated  silicate  of  alumina,  and  is  therefore  a  true 
clay.  It  is  of  dark  grey  colour,  but  burns  white,  and  is 
introduced  to  give  strength  to  the  mass.  Flints  are  pure 
silica,  and  are  added  to  give  rigidity  and  to  control  contrac- 
tion. Cornish  stone  is  a  partially-decomposed  granite,  and 
serves  as  a  flux  under  the  influence  of  fire. 

Each  of  these  ingredients  has  to  be  prepared  separately. 
The  flints  must  first  be  calcined,  then  crushed,  and  ground 
between  hard  stones  in  water.  The  Cornish  stone  is 
similarly  treated,  except  that  it  does  not  require  calcining. 
The  clays  are  disintegrated  and  purified  by  agitation  with 
water.  In  each  case  the  material  must  be  so  finely 
triturated  as  to  be  held  in  suspension  by  the  water.  The 
four  liquids  are  then  mixed  together  in  proper  proportions, 
which  vary  according  to  the  nature  of  the  earthenware 
required  and  according  to  the  amount  of  solid  matter  in 
suspension.  To  this  mixture  metallic  oxides  are  added 
when  it  is  desired  to  give  colour  to  the  body  of  the  ware. 
Coarse  particles  are  removed  from  the  "  slip ''  by  passing  it 
through  wire  and  silk  sieves ;  and  fine  particles  of  iron, 
which  would  render  the  earthenware  speckled,  are  extracted 
by  running  the  slip  along  a  trough  in  which  a  number  of 
magnets  are  placed.  A  large  proportion  of  the  water  in  the 
slip  is  then  removed  by  means  of  filter-presses,  from  which 
the  clay  is  taken  to  the  pug-mill.  This  is  a  cylindrical 
apparatus  with  revolving  steel  knives,  by  which  the  clay  is 
reduced  to  uniform  consistency,  and  from  which  it  is  forced 
in  a  plastic  state,  ready  for  the  potter. 
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Before  the  potter  can  use  the  clay  he  must  have  full-size 
plaster  models  of  the  various  parts  of  the  articles  to  be 
made.  It  is  impossible  to  mould  a  complicated  piece  of 
sanitary  ware  in  one  piece.  The  ware  must  be  built  up  in 
pieces,  each  of  which  must  be  separately  moulded.  The 
clay  is  "pressed"  firmly  into  the  moulds,  so  that  it  will  be 
.absolutely  homogeneous,  and  then  the  operation  of  "  stick- 
ing-up"  is  performed,  whereby  the  different  pieces  are 
joined  together.  If  this  operation  is  not  well  done,  the 
joints  crack  during  firing.  The  "  Twycliffe "  water-closet 
basin  is  composed  of  no  fewer  than  thirty-two  pieces, 
separately  moulded  and  then  "  stuck  "  together.  After 
partial  drying  the  ware  is  "  fettled  "  by  "  trimming  the  edges 
with  a  knife,  sponging  out  all  mould  marks,  and  finally 
finishing  with  a  piece  of  horn  until  the  surface  is  perfectly 
smooth."  The  ware  is  then  dried  at  a  moderate  tempera- 
ture, and  is  afterwards  dressed  by  rubbing  gently  with  very 
fine  sandpaper. 

It  is  now  ready  for  the  kiln.  Great  care  has  to  be 
exercised  in  placing  the  articles  in  the  kiln.  They  are 
protected  by  enclosure  in  earthenware  "seggars."  The 
temperature  of  the  kiln  and  the  duration  of  the  firing  have 
also  to  be  carefully  regulated.  But  into  this  part  of  the 
process  of  manufacture  we  need  not  enter. 

The  ware  leaves  these  kilns  in  the  "  bisque  "  or  "  biscuit " 
state,  and  is  then  stored  in  a  warehouse  and  carefully 
examined.  Damaged  pieces  are  thrown  out,  and  pieces 
containing  slight  cracks,  which  can  be  stopped,  are  marked 
and  passed  on  to  women  who  clean  the  pieces  and  repair 
the  defects  with  liquid  stopping. 

The  ware  is  now  ready  for  printing  or  decorating,  or  (if 
it  is  to  be  left  plain)  for  dipping  into  the  liquid  glaze.  This 
is  prepared  from  ground  flints  and  other  ingredients,  and  is 
of  such  a  composition  that,  on  firing  at  a  high  temperature, 
it  forms  a  thin  coat  of  glass  on  the  surface  of  the  pottery. 
The  glaze  generally  contains  a  certain  amount  of  lead,  and 
this  renders  the  process  of  dipping  a  dangerous  one,  unless 
careful  precautions  are  taken  and  absolute  cleanliness 
observed  by  the  workpeople.  After  being  dipped,  the  ware 
is  touched  up  by  means  of  a  camel-hair  pencil,  and  the 
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glaze  is  sponged  off  those  parts  which  are  to  be  left  un- 
glazed.  The  ware  is  then  dried  at  a  moderate  temperature, 
and  the  process  of  manufacture  is  completed  by  burning  it 
again  in  kilns  to  fuse  and  fix  the  glaze.  This  operation 
requires  great  care  both  in  placing  the  ware  in  "  seggars  " 
and  in  regulating  the  temperature  and  duration  of  the 
firing. 

This  brief  outline  of  the  process  of  manufacture  will 
serve  to  show  that  good  sanitary  ware  is  difficult  to  produce, 
and  is  necessarily  costly.  If  a  good  piece  of  pottery  is 
required,  a  good  price  must  be  paid  for  it. 

The  pottery  which  has  just  been  described  has  a  more  or 
less  porous  body  protected  by  a  thin  coating  of  glass,  but 
within  recent  years  attempts  have  been  successfully  made  to 
produce  ware  which  is  practically  vitrified  throughout,  and 
is  therefore  non  absorbent.  This  is  a  valuable  improvement, 
as  it  sometimes  happens  that  the  glaze  is  not  perfect 
throughout  the  hidden  parts  of  a  complicated  piece  of 
pottery,  or  that,  if  perfect  when  it  leaves  the  kiln,  it  is 
subsequently  damaged.  In  such  cases  a  porous  body  is  apt 
to  become  foul.  Non-absorbent  ware  of  this  kind  is  now 
made  by  manufacturers  of  the  best  sanitary  pottery,  and 
sold  under  various  names.  It  is  slightly  more  expensive 
than  ordinary  ware. 
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CHAPTER    VI. 

SINKS. 

Varieties. — Sinks  are  of  various  kinds.  Among  these 
may  be  mentioned  (i)  the  sink-of-all-work,  commonly 
known  as  a  scullery  or  kitchen  sink,  which,  being  without  a 
waste-plug,  does  not  hold  water;  (2)  the  sink  with  waste- 
plug  and  overflow,  often  known  as  a  butler's  sink  ;  (3)  the 
nursemaid's  sink,  which  is  merely  a  variety  of  the  butler's 
sink  ;  (4)  the  vegetable  sink;  (5)  the  sink  for  washing  pans 
and  other  hardware;  (6)  sinks  for  special  purposes,  such  as 
laboratories,  photographer's  studios,  operating  rooms  of 
hospitals,  &c. ;  and  (7)  the  housemaid's  sink,  which  is 
generally  fixed  in  connection  with  the  slop -hopper,  and  will 
be  more  conveniently  described  in  the  chapter  on  fittings  of 
the  latter  kind. 

Materials. — The  different  materials  used  for  sinks 
include  stone,  slate,  glazed  ware  of  various  kinds,  cast 
and  wrought  iron,  steel,  tinned  copper,  wood,  and  wood 
lined  with  tinned  copper  or  lead.  There  is  not  one  of 
these  materials  which  can  be  considered  perfectly  suitable 
for  every  kind  of  sink,  but  the  most  generally  serviceable 
material  is  good  glazed  ware,  which  has  the  great  advantage 
of  cleanliness.  The  chief  objection  to  such  ware  is  its 
hardness,  which  results  in  damage  being  done  to  delicate 
crockery  and  glass.  This  danger  can,  however,  be  much 
reduced  by  the  use  of  wood  grids  and  drainers,  as  will  be 
hereafter  explained. 

i.  Scullery  Sinks.— In  workmen's  houses  the  sink  is 
often  the  only  sanitary  fitting  which  can  be  afforded.  Such 
sinks  are  of  the  ordinary  type  without  either  plug  or  overflow. 
In  former  years  they  often  consisted  of  a  solid  slab  of  stone 
with  a  portion  dished  out  to  a  depth  of  3  in.  or  4  in., 
but  this  material,  although  durable  in  a  sense,  has  the 
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disadvantages  of  being  pervious  to  moisture,  and  therefore 
difficult  to  keep  clean,  and  of  wearing  away  in  places  so  that 
the  water  will  not  flow  away  to  the  waste  outlet.     Salt- 
glazed  or  enamelled  fireclay  is  now  generally  preferred  on 
account  of  its  greater  cleanliness.     Sinks  of  this  kind  are 
commonly  oblong,  ranging  in  size  from  about  20  in.  by  15  in. 
to  48  in.  by  24  in.,  the  outside 
depth  being  5  in.  to  6  in.      The 
stock   sizes   of   different    manu- 
facturers vary,  so  that  it  is  now 
possible    to    obtain    from   stock 
a    sink    of   almost    any    dimen- 
sions.      Angular    sinks    of    the  FIG.  n. 
shape  shown  in  fig.  n  are  also        Quadrant  Scullery  Sink, 
made. 

Somewhat  similar  sinks,  but  of  small  size,  are  sometimes 
fixed  in  the  floors  under  water-taps  to  catch  the  drippings, 
and  are  known  as  draining  sinks. 

The  defects  to  be  avoided  in  these  and  other  pottery 
sinks  are  sharp  arrises,  as  these  are  often  damaged  in  transit 
or  by  contact  with  heavy  pans,  sharp  internal  angles,^  which 

render  the    cleaning    of 

'2 /]     the  sink   more   difficult, 

warping,  which  is  often 

/  gjVj»  7/1      so  seri°us  as  to  prevent 

-^*  the  water  running  to  the 
waste-outlet  unless  the 
sink  is  purposely  placed 
out  of  level,  cracks  in  the 
body  of  the  ware,  and 
FlG  I2i  flaws  in  the  enamel. 

Kitchen  sinks  of  this 
Cast-iron    Sink  with  objectionable  ,  j 

Bell-Trap.  type   are    also    made    in 

cast  iron,  either  finished 

black,  or  galvanised,  or  enamelled,  and  are  suitable  for 
tenement  dwellings  arid  other  places  where  rough  usage 
may  be  expected.  The  example  given  in  fig.  12  cannot 
be  recommended,  as  the  trap  is  of  the  "bell"  form, 
Such  a  trap  is  objectionable  for  several  reasons: — The 
flow  through  it  is  so  sluggish  that  the  trap  is  not  self- 
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FIG.  13. 


The 


cleansing;  the  depth  of  seal  is  only  J  in.,  and  the  seal  is 
therefore  easily  lost  by  evaporation  ;  and  the  bell  grating 
is  often  removed  (for  the  purposes  of  cleansing  the  trap 
and  expediting  the  discharge  of  the  water  from  the  sink), 

thus  admitting  more  or 
less  impure  air  through 
the  waste-pipe  into  the 
house. 

The  "Sanitary" 
wrought-steel  sink  (fig.  13) 
is  light  and  strong,  and 
has  the  advantage  of  a 
roll-edge.  The  angles  are 
well  rounded,and  the  sink 
is  finished  inside  with 
white  metallic  enamel, 
and  supported  on  iron 

'Sanitary"  Wrought-Steel         brackets.    An  anti-splash 
Sink  and  Back.  back  of  the  same  material 

is  also  made  as  shown. 

Porcelain-enamelled  iron  sinks  are  easily  damaged,  as  the 
enamel  chips  off  under  a  comparatively  light  blow  or  if  very 
hot  water  is  suddenly  poured  on  to  it.  Galvanised  iron  is 
better,  unless  the  water  is  soft  moorland  water,  when  the 
coating  of  zinc  is  soon  eaten  away 
and  the  iron  exposed  to  the  cor- 
roding influences  of  moisture 
and  air. 

2.  Butler's  Sinks.— Sinks  of 
the  kind  already  illustrated  are 
really  nothing  but  fittings  for  the 
reception  of  the  foul  water  poured 
from  vessels  of  different  kinds, 
and  of  water  dripping  from  the 
taps  or  draining  from  articles 
which  have  been  washed.  They  do  not  hold  water,  and 
"washing-up"  must  therefore  be  performed  in  a  vessel  of 
wood,  papier-mache,  or  metal,  placed  in  the  sink.  Such  an 
arrangement  is  often  inconvenient,  and  in  large  establish- 
ments unworkafre.  The  desired  improvement  is  obtained 


FIG.  14. 

Butler's  Sink  with  faulty 
Overflow. 
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by  fitting  a  plug  to  the  waste-outlet,  so  that  the  sink  will 
retain  water,  and  this  alteration  necessitates  an  overflow,  so 
that,  if  a  tap  is  left  running  when  the  waste  is  closed,  the 
water  can  escape  without  overflowing  the  sides  of  the  sink. 
A  sink  of  this  kind  is  shown  in  fig.  14 ;  the  overflow  is  of  an 
old-fashioned  type  consisting  of  a  pottery  bend  (in  one  piece 
with  the  sink),  to  which  a  lead  pipe  can  be  attached  to 
convey  the  water  to  the  sink  side  of  the  trap,  or  (if  the 
local  regulations  demand)  the  lead  pipe  can  be  taken 
straight  through  the  wall  to  the  open  air.  These  sinks  can 
be  obtained  from  15  to  27  in.  long,  12  to  i6in.  wide,  and  7 
to  10  in.  deep,  outside  measurements. 

Overflows  of  this  kind  cannot  be  kept  clean,  and  a  much 
better  arrangement  is  shown  in  fig.  15,  which  is  often  known 


FIG.   15. 
Butler's  Sink — "Belfast"  pattern  wiih  Open-top  Overflow. 

as  the  "  Belfast"  pattern.  In  this  case,  the  overflow  is  formed 
in  a  projecting  portion  of  the  pottery,  and  is  continued  up 
to  the  top  of  the  sink,  so  that  a  small  wire  brush  can  be 
inserted  to  cleanse  the  passage.  A  porcelain  or  metal  cap 
to  cover  the  top  of  the  opening  is  of  service  in  preventing 
the  ingress  of  substances  which  might  choke  the  overflow. 
These  sinks  are  made  from  24  to  48  in.  long,  16  to  24  in. 
wide,  and  7  to  12  in.  deep.  In  fig.  16  the  overflow  is  placed 
in  a  projection  inside  the  sink,  and  the  same  projection 
affords  space  for  the  water-taps  and  for  the  metal  "standing 
waste."  This  is  made  by  Doulton  &  Co.  in  two  sizes, 
30  in.  by  1 8  in.,  and  36  in.  by  24  in.,  both  8  in.  deep.  The 
roll  edge  is  much  less  likely  to  be  chipped  than  a  square 
arris. 

In  Macnab's  patent  overflow,  the  whole  of  the  end.  of 
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the  sink  is  made  thicker,  so  as  to  render  the  projection 
unnecessary. 

Sinks  with  high  backs,  such  as  that  shown  in  fig.  17,  have 
the  advantage  of  preventing  a  certain  amount  of  splashing, 
but  the  taps  must  not  be  fixed  so  low  as  to  render  the 


FIG.   1 6. 
Doulton's  Sink  with  Back  Overflow. 

drawing  of  water  into  ordinary  vessels  an  impossibility. 
Sinks  with  raised  sides  are  also  made  as  shown  in  the  right- 
hand  portion  of  the  illustration.  The  sizes  range  from 
24  in.  by  14  in.  by  ioin.,  to  48  in.  by  24  in.  by  12  in.,  the 
raised  backs  and  sides  being  5  in.  higher. 


FIG.  17. 
Butler's  Sink  with  Raised  Back  and  Side. 

Shanks's  new  form  of  sink,  illustrated  in  fig.  18,  contains 
an  improved  overflow  of  large  size  readily  accessible  for 
cleansing,  and  a  pull-up  waste  which  can  be  removed 
with  the  greatest  ease ;  to  open  the  waste,  the  knob, 
carrying  a  crossbar  which  slides  in  metal  grooves  embedded 
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in  the  pottery,  is  raised  and  moved  backward  so  that  the 
cross-bar  rests  on  the  horizontal  portions  of  the  grooves, 
and  the  removal  of  the  waste  is  effected  by  raising  the  cross- 
bar through  the  upper  vertical  portions  of  the  grooves.  The 


FIG.  18. 
Sh.inks's  Sink  with  Pull-up  Waste  and  Large  Open-top  Overflow. 

sink  is  supplied  either  with  or  without  the  raised  back,  and 
measures  25  in.  by  19^-  in.  by  9^  in.  deep.  It  can  be 
supported  on  a  central  pedestal,  or  on  iron  standards  or 
wall-brackets. 


FIG.  19. 
Twyfords'  Double  Sink  with  Inserted  Wood  Rims. 

The  name  "combined  sinks"  is  often  applied  to  sinks 
containing  more  than  one  compartment,  or  containing  a 
draining  slab  in  addition  to  the  sink.  A  double  sink  is 
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undoubtedly  a  great  advantage,  as  one  compartment  can 
be  used  for  the  preliminary  washing  of  the  crockery,  &c., 
and  the  other  for  the  cleaner  process  of  rinsing,  and 
two  persons  can  work  at  the  same  time.  Such  a  sink  is 
illustrated  in  fig.  19,  the  front  of  each  compartment  being 
fitted  with  Twyfords'  inserted  wood  rim,  which  prevents 
damage  being  done  to  the  enamel  by  heavy  articles, 
and  also  reduces  the  risk  of  breaking  or  chipping  the 
crockery  which  is  being  washed.  One  compartment  has 
"  snugs  "  formed  for  the  reception  of  a  draining-board,  so 
that  the  sink  can  be  used  either  as  a  double  sink  or  as  a 
single  sink  with  draining-board.  It  is  made  in  two  sizes, 


FIG.  20. 
Twyfords'  "Beresford"  Double  Sink  with  Garbage  Vessel. 

36  in.  by  21  in.  by  9!  in.,  and  48  in.  by  21  in.  by  9^  in.,  with 
raised  back  as  shown,  or  with  a  separate  back  i8~  in.  high. 

Combined  sinks  of  very  large  size  are  now  made,  either 
in  one  piece,  or  in  two  or  more  pieces  jointed  together.  At 
the  Glasgow  Exhibition  (1901),  Messrs.  Twyfords,  Ltd., 
showed  a  three-compartment  sink  measuring  7  ft.  4!  in. 
long,  2  ft.  wide,  15  in.  deep  in  the  body,  and  with  the  back 
raised  9  in.  above  the  sink,  the  whole  being  in  one  piece  of 
white  enamelled  fireclay. 

The  "Beresford"  combined  butler's  sink  (fig.  20)  has  two 
compartments,  one  of  which  has  widely-rounded  corners 
forming  seats  for  the  reception  of  a  wood  drainer.  This 
compartment  has  a  2-in.  rubber  plug  with  brass  washer  and 
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union.  The  other  compartment  has  ft  "  Neros  "  standing 
waste  and  overflow,  and  a  shelf  for  brushes,  &c.,  is  formed 
along  the  back.  A  separate  compartment  is  formed  in  one 
corner  to  receive  a  perforated  copper  vessel  for  holding 
garbage ;  this  compartment  is  fitted  with  a  brass  grate,  so 
that  the  water  draining  from  the  garbage  can  escape.  The 
sink  measures  5  ft.  by  2  ft.  by  i  ft.  and  is  made  with  a 
raised  back  as  shown,  or  with  a  loose  back  18  in.  high. 


FIG.  21. 
Butler's  Sink  and  Drainer,  with  Slate  or    Marble  Skirtings. 

A  more  ordinary  form  of  combined  sink  is  illustrated  in 
fig.  21.  This  consists  of  an  enamelled  fireclay  sink  (about 
22  in.  by  18  in.  by  13^  in.)  with  rubbed  slate  or  marble 
front  and  skirtings,  slate  or  marble  drainer  dished  to  the 
sink,  and  teak  grating.  The  sink  is  fitted  with  ij-in. 
vulcanite  plug  with  brass  washer  and  chain.  The  number 
of  joints  and  the  square  angles  formed  by  the  slabs  of 
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FIG.  22. 
"Kallio"  Sink. 


slate   or  marble  are   objectionable   features   of  this  kind 
of  sink. 

The  "  Kallio"  sink  (fig.  22)  represents  a  new  departure. 
It  consists  of  a  sink  and  draining  slab  with  overflow  channel 
between.  The  surplus  water  in  the  sink  passes  over  the 
weir  A  into  the  channel  B,  in  which  the  waste-outlet  is 
placed.  A  small  weeping  hole  C  allows  the  water  to  drain 
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away  from  the  basin  of  the  sink.  The  overflow  channel  is 
open,  and  can  therefore  be  easily  cleaned. 

Combined  lavatories  and   sinks  are  now  made  in  one 
piece  of  enamelled  fireclay,  and  are  often  a  convenience 

in  butlers'   pantries  and  other 
places. 

A  common  complaint  with 
regard  to  pottery  sinks  is  that 
they  are  so  hard  and  slippery 
that  it  is  practically  impossible 
to  avoid  breaking  or  chipping 
delicate  crockery  and  glass 
which  are  being  washed  in 
them.  The  pottery  draining 
slabs  of  combined  sinks,  even 
when  fluted,  are  a  frequent 

cause  of  such  damage.  For  this  reason  the  draining  slab  is 
now  generally  covered  with  a  wood  grid  or  fluted  drainer, 
and  to  prevent  damage  being  done  to  crockery  in  the  sink 
itself,  the  bottom  of  the  sink  is  fitted  with  a  loose  wood 
grid  (fig.  23).  These  grids  are  not  expensive,  and  reduce 


FIG.  23. 
Wood  Grid  for  Bottom  of  Sink. 


FIG.  24. 
Shanks's  Sink  with  Hinged   Draining  Board. 

the  risk  of  breakages  very  considerably ;  of  course  they 
become  foul  sooner  or  later,  and  must  then  be  replaced 
with  new  ones.  The  sink  with  hinged  draining-board 
(fig.  24)  is  one  of  Shanks's  new  designs  ;  the  sink  has  a 
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standing  waste  and  overflow,  and  is  supported  on  galvanised 
iron  legs,  and  the  draining-board  is  made  of  separate  pieces 
of  wood  bolted  together. 

Undoubtedly  the  hard  and  slippery  surface  of  pottery 
sinks  has  had  much  to  do  with  the  retention  of  the  wooden 
sink,  either  naked  or  lined  with  lead  or  copper.  An  unlined 
wooden  sink  (fig.  25)  is  specially  adapted  for  washing  very 
fragile  articles,  such  as  delicate  porcelain  ornaments  and 
glassware,  which  are  not  seriously  fouled,  but  it  cannot  be 
recommended  for  general  work.  The  best  woods  for  the 
purpose  are  birch,  sycamore,  and  teak,  but  soft  woods  are 
sometimes  used.  The  wood  should  be  about  2  in.  thick, 
and  framed  together  with  tongue  and  groove  joints  made 


FIG.  25. 
Unlined  Wood  Sink. 

water-tight  with  red  and  white  lead.  The  whole  should  be 
secured  with  galvanised  iron  bolts  with  nuts  and  washers. 
A  rounded  capping  may  be  fixed  on  the  edges  of  the  sink, 
and  a  skirting  along  the  back  and  ends,  as  shown  in  part  of 
the  illustration.  Triangular  fillets  are  sometimes  fixed  in 
the  angles  with  brass  screws,  in  order  to  do  away  with  the 
sharp  corners.  They  should  be  thoroughly  bedded  in  red 
and  white  lead.  The  sink  may  be  about  2  ft.  6  in.  by 
i  ft.  6  in.,  and  from  8  in.  to  12  in.  or  13  in.  deep  inside. 

Of  the  two  materials  generally  used  for  lining  wooden 
sinks,  lead  is  usually  preferred  on  account  of  its  greater 
softness.  The  objections  to  the  material  are  that  the 
bottom  piece  is  apt  to  form  into  ridges  in  consequence  of 
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the  expansion  due  to  hot  water,  or  to  crack  in  consequence 
of  the  subsequent  contraction.  These  defects  can  be  in  a 
great  measure  obviated  by  making  the  bottom  piece  very 
stout ;  the  sides  may  be  of  6  or  8  Ib.  sheet  lead,  but  the 
bottom  ought  to  be  of  10  or  12  Ib.  lead.  A  further  precau- 
tion is  to  make  fhe  sides  slope  outwards  and  to  fix  a  feather- 
edged  fillet  in  the  angle,  as  this  gives  the  lead  more  freedom 
for  expansion.  Sometimes  the  bottom,  sides,  and  ends  are 
in  one  piece,  so  that  only  the  vertical  angles  need  to  be 
soldered,  but  this  method  cannot  be  recommended.  More 
frequently  the  bottom  and  two  sides  are  in  one  piece,  and  a 
separate  piece  is  used  for  each  end.  When  the  bottom  is 
of  stouter  material  than  the  other 
parts  of  the  lining,  the  front  and 
one  end  will  be  in  one  piece,  and 
the  back  and  the  other  end  in 
another  piece.  The  front  edge  of 
the  sink  should  be  protected  by  a 
hard  wood  weathered  capping  to 
prevent  the  lead  being  damaged 
by  pails,  and  the  wood  bottom 
should  be  dished  out  around  the 
waste  hole,  as  shown  in  fig.  26. 
The  vertical  angles  must  be  well 
rounded  off  with  solder,  and  an 
overflow  grate  and  pipe  must  be 
provided. 

Copper  is  not  so  much  used  as  lead  for  lining  sinks, 
although  it  is  more  durable.  The  bottom  may  weigh  4  Ibs. 
per  sq.  ft.,  and  the  sides  about  2\  Ibs.  The  lining  is  made 
independently  with  welted  seams,  and  is  then  tinned  to 
protect  the  surface  of  the  copper  and  at  the  same  time  make 
the  seams  watertight.  It  is  afterwards  fitted  into  the 
wooden  case.  Copper  sinks  are  sometimes  hammered  out 
of  one  piece,  but  those  are  of  round  or  oval  form,  like  the 
bowl  of  a  lavatory  ;  they  ought  always  to  be  tinned. 

Cast-iron  sinks,  with  overflows  similar  to  that  shown  in 
fig.  15,  are  now  made  in  sizes  from  about  15  in.  to  36  in. 
long,  about  14  in.  wide,  and  7  J  in.  or  8  in.  deep ;  they 
are  sometimes  known  as  jaw-boxes.  Semi-circu'ar  and 


FIG.  26. 

Wood  Sink   lined  with 
Lead. 
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quadrant  sinks  can  also  be  obtained.  The  iron  is  finished 
by  painting,  galvanising,  or  enamelling  with  glass,  porcelain 
or  vitreous  enamel.  Some  idea  of  the  relative  cost  of 
these  methods  of  finishing  will  be  gathered  from  the 
following  list  prices  of  a  sink  36  in.  by  14!  in.  by  7  J  in. — 
painted,  los. ;  galvanised  195.  ;  glass  enamelled,  i8s.  ; 
vitreous  enamelled,  255. ;  white  porcelain  enamelled,  323.  6d. 

3.  Nursemaid's   Sinks. — These  are    best  made    of 
white   porcelain-enamelled  fireclay,  fitted  with  waste  and 
overflow,  and  need  not  differ  in  design  from  some  of  the 
butlers'  sinks  already  illustrated. 

4.  Vegetable  Sinks. — These  sinks  are  often  made  of 
wrought-iron  riveted  and  galvanised,  or  of  cast-iron  finished 
in  one  of  the  ways  already  mentioned.     They  should  be 
about  15  in.  or  18  in.  deep,  so  that  the  dirt  can  sink  below 


FIG.  27. 
Laboratory  Sink. 

the  floating  vegetables.  The  waste  may  with  advantage  be 
placed  in  a  small  compartment  separated  from  the  body  of 
the  sink  by  a  perforated  metal  strainer,  so  that  grit  and 
garbage  will  not  be  carried  into  the  trap.  Where  soft 
moorland  water  is  used,  the  coating  of  zinc  on  galvanised 
iron  is  soon  destroyed,  and  some  other  material  should  be 
used,  such  as  slate  or  enamelled  fireclay.  The  deep  fire- 
clay "  wash-tubs  "  are  very  suitable  for  the  purpose.  Two 
compartments  are  of  service,  the  one  for  the  preliminary 
washing  and  the  other  for  rinsing. 

5.  Sinks  for  Washing  Pans,  &c.— Sinks  for  this 
purpose  are  best  made  of  galvanised  wrought-iron,  or  of 
cast-iron  finished  black  or  galvanised.  The  depth  will  vary 
according  to  the  maximum  size  of  the  pans  in  use,  and  as 
sand  is  generally  used  for  scouring  the  pans,  the  waste- 
outlet  ought  either  to  be  in  the  side  of  the  sink  a  little 
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above  the  bottom,  or  in  a  small  compartment  separated  from 
the  body  of  the  sink  by  a  finely  perforated  metal  strainer. 

When  a  special  sink  is  not  provided,  an  iron  tray  placed 
in  the  bottom  of  a  butler's  sink  may  be  used  to  retain  the 
sand  and  to  prevent  injury  to  the  enamel. 

6.  Special  Sinks. — As  an  example  01  a  special  sink, 
the  laboratory  sink  illustrated  in  fig.  27  may  be  given.  It 
has  a  porcelain  standing  waste  and  overflow,  so  that  no 
metal  whatever  is  exposed  to  the  action  of  the  acids  which 
may  be  used  in  the  sink.  Porcelain  traps  and  waste-pipes 
are  made  for  use  with  these  and  other  sinks.  Other  special 
sinks  are  made  for  the  operating  rooms  of  hospitals  and  for 
other  purposes,  but  these  need  not  be  specially  described. 
Slate  sinks  are  sometimes  used  for  pickling  meat,  but 
enamelled  fireclay  is  a  better  material. 

Sink  Supports. — Sinks  ought  not,  as  a  rule,  to  be 
enclosed,  but  the  space  beneath  left  open  for  inspection. 
Glazed-brick  piers  or  enamelled  fireclay  pedestals  are  often 
used  as  supports  for  fireclay  sinks,  but  these  form  a  number 
of  angles  with  the  floor  which  are  difficult  to  keep  clean.  It 
is  better  to  support  the  sinks  on  iron  or  glazed-ware  legs  or 
on  iron  brackets  fixed  to  the  wall,  so  that  the  floor  is  not 
obstructed.  Legs  and  brackets  of  the  kind  mentioned  are 
now  supplied  by  all  the  leading  makers  of  sanitary  fittings. 
If  one  end  of  the  sink  abuts  against  a  wall,  this  end  can 
conveniently  be  carried  by  a  brick  corbel-course,  and  only 
one  leg  or  bracket  will  therefore  be  required.  Wood  sinks 
can,  of  course,  be  supported  on  iron  or  wood  brackets  or 
legs. 

Wash-tubs. — Wash-tubs  are  now  made  in  enamelled 
fireclay,  ranging  in  size  from  about  24  in.  by  20  in.  by  15  in. 
upwards,  and  are  more  durable  than  wooden  wash-tubs,  and 
less  likely  to  tear  or  stain  the  clothes.  The  fronts  generally 
slope  outwards,  and  should  have  a  roll  edge.  The  backs 
are  often  raised.  Overflows  are  not  as  a  rule  provided,  and 
the  wastes  are  fitted  with  plugs  (preferably  of  vulcanite)  and 
discharge  into  floor-channels.  Steeping  troughs  for  laundries 
can  also  be  obtained  in  enamelled  fireclay  up  to  7  ft.  by 
3  ft.  6  in.  by  3  ft. 
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FIG.  28. 

Common  Sink -Waste  with 
Brass  Grate  and  Lead  Cup. 


SINK- WASTES     AND     OVERFLOWS. 

Simple  Wastes.— In  the  common  sink-of  all-work,  the 

waste-outlet  generally  takes  the   form    of  a  simple   brass 

grate,  the  stone  or  fireclay  having  a  rebated  hole,  as  shown 

in  fig.  28,  to  receive  it.     A  cup 

of  lead  (a)  with  a  flange  or  rim 

at  the  top,  is  bedded  in  red-lead 

cement,  and  the  brass  grate  (b\ 

with  the  edge  previously  tinned, 

is  then  soldered  to  the  flange  of 

the  cup ;  sometimes  the  grate  is 
secured  by  pour- 
ing molten  lead 
around  it  instead 

of  by  soldering.  The  lower  end  of  the  cup 
is  soldered  to  the  inlet  of  the  lead  trap. 
At  one  time  glazed  fireclay  grates  and 
shanks  were  often  used,  but  they  are  not 
as  durable  or  as  satisfactory  in  other 
respects  as  brass  grates. 
The  area  of  the  openings 
in  the  grate  ought  to  be  at 
least  equal  to  the  area  of 

the  cross  section  of  the  trap  and  waste-pipe, 

so  that  these  will  be  effectively  cleansed  by 

the  flush  of  water. 

Another  method  of  fixing  the  grate  is  by 

means  of  a  brass  coupling  with  fly-nut  (a\ 

as  shown  in  fig.  29.  The  brass  tail-piece  (b), 

after  being  tinned,  can  be  soldered  to  the 

inlet  of  the   lead  trap  by  an  ordinary  wiped  joint,  or  by 

a  copper-bit  joint.     Fig.   30   is   an   improved   form   with 

enlarged  grate ;   the  dimensions  are  as  follows :    Diameter 


FIG.  29. 

Sink-Waste  with 

Brass  Union  and 

Fly  Nut. 


FIG.  30.' 
Improved    Sink- 
Waste  withLarge 
Grate. 
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over  flange  3!  in.,   diameter  over  screw  2\  m.,   bore  of 

union  tail  ij  in. 

It   is   a  good   plan   to    place    in    every    sink   a   small 

perforated  metal  strainer 
for  the  reception  of 
garbage,  such  as  tea- 
leaves  and  scraps  of  food, 
so  that  these  do  not 
choke  the  grate  or  the 
trap.  A  special  com- 
partment may  be  made 
for  the  purpose  as  shown 
in  fig.  20.  In  a  sink 
recently  designed  by 


FIG.  31. 

Broad   £   Co.'s  Sink-Waste  with 
Strainer. 


FIG.  32. 

Improved 

Plug-Waste. 


Broad  &  Co.  (fig.  31),  a  small  tinned- copper 
strainer  is  placed  below  the  outlet  grate,  a 
second  grate  being  inserted  below  the  strainer, 
so  that  large  solids  cannot  pass  into  the  trap 
even  if  the  strainer  is  removed.  The  sink  is 
made  in  four  sizes,  ranging  from  24  in.  by 
1 8  in.  by  6J  in.  to  48  in.  by  24  in.  by  9  in. 

Plug- Wastes. — Similar    arrangements  to 
those   shown   in   figs.    28   and    29   are   often 
adopted  for  butlers'  sinks  and  wash-tubs,  but 
the  grating  is  placed  at  a  lower  level,  so  as  to 
leave  a  socket  above  it  for  the 
reception  of  the   plug.    Fig.   32 
shows  an  improved  form  of  plug  and  washer 
for  large  sinks  or  baths ;  the  diameter  of  the 
plug  and  grating  is  3  in.,  diameter  over  flange 
4^  in.,  diameter  over  screw  3^  in.,  and  the 
outlet  tail  is  either  3  in.  bore  "throughout  or 
tapered  to  2\  in.,  the  latter  being  preferable. 
Plug- Waste      lf  a  tail-Piece  has  been  formed  in  the  fireclay, 
to  fit  Fire-      tne   device  shown   in  fig.    33   may  be   used, 
clay  Nozzle.     Fig.  26,  page  44,  shows  the  common  form  of 
waste  for  lead-lined  sinks ;  the  plug  is  of  the 
type  known  as  "sunk,"  the  stud  and  chain-ring  being  in 
the  sunk  portion  of  the  plug,  so  as  not  to  project  above 
the  bottom  of  the  sink.      For  wood  sinks,  the  flange  of  the 


FIG.  33- 
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FIG.  34. 

Overflow  of  the 
"  Ruchill "  Sink. 


washer  is  sometimes  square  and  fixed  with  four  screws,  one 
at  each  angle. 

In  the  modification  known  as  the  "  safety-plug  "  the  plug 
can  be  raised,  but  cannot  be  with- 
drawn ;  with  this  plug  a  pull-up 
arrangement  is  required,  which,  by  a 
quarter-turn,  will  hold  the  plug  some 
distance  above  the  washer,  so  that  the 
water  can  escape.  The  waste  and 
overflow  shown  in  fig.  18,  page  39,  are 
extremely  simple,  and  can  be  easily 
kept  clean.  Of  course  the  same  over- 
flow can  be  used  with  an  ordinary 
chain  and  plug  instead  of  the  spindle 
and  safety-plug  shown 
in  the  illustration. 

In  fireclay  sinks  with  overflows  formed 
in  the  body  of  the  ware  itself,  after  the 
manner  illustrated  in  fig.  15,  page  37, 
it  is  necessary  to  have  an  opening  in 
the  side  of  the  brass  washer  to  receive 
the  6verflow.  Fig.  34  is  a  section  of 
Twyfords'  "  Ruchill  "  hospital 
sink,  showing  the  overflow  in 
detail.  This  sink  is  made  to 
stand  clear  of  the  wall  and  is 
glazed  on  the  back.  A  loose  enamelled  fire- 
clay plug  or  cover  is  provided  for  the  top  of 
the  overflow.  The  form  of  washer  for  such  an 
arrangement  is  shown  in  fig.  35,  with  union  for 
lead  pipe. 

Plugs. — Waste-plugs  are  generally  of  brass, 
carefully  ground  to  fit  the  washer,  but  the 
weight  of  a  large  plug  of  this  kind  is  so  great 
as  to  damage  the  enamel  of  the  sink  if  the  plug 
is  allowed  to  fall  upon  it  from  some  height.  A 
slight  improvement  is  effected  by  covering  the 
plug  with  indiarubber,  as  shown  in  fig.  36. 
Plugs  of  solid  indiarubber  are  better  in  this  respect,  but 
are  apt  to  get  out  of  shape,  and  are  now  giving  place  to 


FIG. 


Plug-Waste  with 

Washer  for 
Overflow  Tube. 


FIG.  36. 

India-rubber 
Plug  with 
Metal  Core. 
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vulcanite,  which  is  light,  clean,  and  durable,  and  therefore 
well  adapted  for  the  purpose.  Sunk  brass  plugs  have, 
however,  the  advantage  of  not  forming  any  projection  above 
the  bottom  of  the  sink. 

The  size  of  the  waste-plug  and  grate  will  depend  to  some 
extent  upon  the  capacity  of  the  sink,  but  the  larger  they  are 
the  quicker  will  the  water  escape,  and  the  better  will  be  the 
scour  through  the  trap  and  waste-pipe.  As  a  rule,  the 
waste-pipes  of  sinks  should  not  be  less  than  i^  in.  in 
diameter,  and  need  not  be  more  than  2  in.  It  is  a  good 
plan  to  have  the  plug  and  washer  at  least  ^  in.  more  in 
diameter  than  the  trap  and  waste-pipe,  as  the  trap  is  thus 
more  easily  kept  clean.  This  can  be  done  by 
means  of  the  tapering  washers  and  tails  illus- 
trated in  figs.  30  and  32,  or  by  using  a  washer 
and  tail  of  larger  size  than  the  trap,  and  belling 
out  the  inlet  of  the  trap  as  required. 

Standing  Wastes.— Combined  wastes 
and  overflows  are  now  made  in  almost  endless 
variety,  but  they  are,  as  a  rule,  merely  modifi- 
cations of  the  old  standing  waste  and  overflow, 
of  which  the  simplest  form  is  shown  in  fig* 37. 
The  vertical  tube  is  made  to  fit  into  the  washer 
of  the  waste- outlet,  and  so  take  the  place  of 
the  plug.  When  the  tube  is  in  position  and 
water  is  turned  into  the  sink,  the  water  will 
rise  to  the  level  of  the  top  of  the  standing 
waste,  and  will  then  overflow  down  the  standing 
waste  to  the  waste-pipe  below.  A  simple  improvement 
consists  in  attaching  the  standing  waste  to  a  hook  and  knob 
above,  so  arranged  that,  when  the  knob  is  raised  and  slightly 
turned,  a  projection  on  the  spindle  passes  into  a  corres- 
ponding socket  or  over  a  bar,  and  holds  the  standing  waste 
clear  of  the  grated  outlet ;  by  a  backward  turn  of  the  knob, 
the  waste  is  released  and  drops  back  into  the  washer. 

Sometimes  these  standing  wastes  are  concealed  in  small 
chambers  formed  at  the  back  of  the  sink,  but  this  arrange- 
ment cannot  be  recommended,  as  neither  the  chambers  nor 
the  standing  wastes  can  be  kept  clean.  The  grease  and 
other  objectionable  matters  present  in  the  water  of  sinks 


FIG.  37. 
Standing 
Waste  and 
Overflow. 
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FIG.  38. 

Shank's 
"  Simplex  " 
Waste  and 

Overflow. 


will  soon  render  concealed  parts  of  the  apparatus  extremely 
foul,  and  it  is,  therefore,  highly  desirable  that  standing 
wastes  should  be  exposed  to  view,  and  should  be  easily 
detached  for  cleaning.  A  very  good  form  of  waste 
(Shanks's  "Simplex")  is  illustrated  in  fig.  38,  which  is 
adapted  either  for  lavatories  or  sinks.  To 
empty  the  basin,  the  standing  waste  is  raised  ~~ 
and  slightly  turned ;  a  further  turn  will  permit 
the  waste  to  be  taken  out.  If  desired,  the  waste 
is  furnished  with  a  set -screw,  so  that  it  cannot 
be  removed  from  the  guide ;  this  arrange- 
ment is  suitable  for  asylums,  schools,  &c. 

Standing  wastes  are  generally  made  of 
copper,  brass,  or  gun-metal,  and  often  have 
a  rubber  seating  around  the  lower  end  to 
form  a  watertight  joint  with  the  washer  or 
with  the  pottery  itself.  Porcelain  standing 
wastes  have  also  been  made,  and  xylonite  has 
recently  been  pressed  into  service.  Porcelain 
and  xylonite,  however,  will  not  stand  rough  usage,  suitable 
though  they  may  be  in  other  respects ;  for  this  reason  por- 
celain cannot  be  recommended,  and  xylonite  only  for 
lavatories  in  private  houses,  where  they  will  be  carefully 
used.  They  are  not  suitable  for  sinks. 

Overflows— Several  kinds  of 
overflows  have  already  been 
described  and  illustrated,  from  the 
old-fashioned  pottery  overflow  in 
fig.  14,  page  36,  to  the  more  modern 
forms  of  pottery  overflows  and  of 
combined  metal  wastes  and  over- 
flows. Two  simple  overflows  for  con- 
nection with  lead  pipes  are  shown 
in  fig.  39.  In  that  marked  A  the 
joint  is  made  tight  by  bedding  the  metal  in  suitable  cement 
and  screwing  the  grating  to  the  bent  tail -piece;  the 
grating  of  B  is  fixed  with  two  screws  to  the  back  plate. 
These  overflows  and  the  pipes  connected  with  them  cannot 
be  easily  cleaned,  and  are  therefore  not  as  satisfactory  as 
some  of  the  other  kinds  which  have  been  described. 

E   2 


A  B 

FIG.  39. 

Brass  Overflow  Grates 
and  Tail  Pipes. 
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CHAPTER  VIII. 

LAVATORIES. 

Materials. — The  material  generally  used  for  house- 
hold lavatories  is  white  earthenware  or  pottery,  commonly 
known  as  porcelain  or  by  some  special  name  such  as 
queenswaie.  The  great  defect  of  this  material  is  its  fragility, 
and  in  cheap  ware  (as  in  cheap  household  crockery) 
the  glaze  soon  "  crazes  "  into  a  network  of  fine  lines  which 
detract  very  much  from  the  appearance  of  the  fittings. 
Better  fittings  are  now  made  of  a  semi-vitrified  porcelain, 
while  for  the  strongest  lavatories  enamelled  fireclay  is  often 
adopted.  Cast-iron  basins  are  also  made,  enamelled  in 
various  ways.  Tinned  copper  is  also  an  excellent  material, 
especially  for  folding  lavatories  ;  the  copper  is  extremely 

durable,  but  the  coat  of  tin 
wears  off;  the  copper  can  be 
retinned,  but  this  necessitates 
the  removal  of  the  fitting. 
FIG.  40.  Many  high-class  lavatories  are 

Dibhed  Marble  Slab  for  Lavatory,      made    with    porcelain    basins 

and  marble  or  onyx  slabs  and 

skirtings,  about  i  in.  thick  j  it  is  an  advantage  to  have  the 
slabs  slightly  dished  (fig.  40)  to  prevent  water  flowing  over 
the  slab  on  to  the  floor.  Slate  slabs  are  used  instead  of 
marble  for  cheaper  fittings. 

Shape. — The  common  lavatory  has  generally  a  round 
or  oval  basin,  but  the  D-shaped  basin  is  now  preferred 
as  more  convenient  in  use.  Pottery  slabs  are  as  a 
rule  rectangular,  but  lavatories  with  rounded  fronts  are 
made  and  are  very  convenient  in  confined  spaces,  as  also 
are  angle  basins  for  fixing  in  the  corners  of  rooms. 
Sometimes  the  central  part  of  the  front  is  slightly 
recessed,  so  that  the  person  using  the  lavatory  can  stand 
more  closely  to  the  basin.  The  slab  is  usually  in  one 
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piece  with  the  basin,  and  a  low  pottery  skirting  along  the 
back  and  ends  also  forms  an  integral  part  of  the  fitting. 
The  bottom  of  a  lavatory  basin  ought  to  have  a  good  slope 
to  the  waste  outlet,  so  as  to  prevent  as  much  as  possible 
the  deposit  of  soapsuds.  Figs.  41  to  45  show  different 
sections  of  basins. 

Some  lavatories  have  been  made  with  flushing  rims,  so 
that  the  surface  of  the  pottery  can  be  cleansed  by  simply 
turning  the  tap.  They  are,  however,  seldom  used,  although 
the  rims  have  the  double  advantage  of  cleansing  the  basins 
and  preventing  splashing. 

Twin  lavatories,  containing  two  basins  with  slab  and 
skirting,  are  now  made  in  one  piece  of  pottery,  and,  as 
already  mentioned,  combined  sinks  and  lavatories  can  be 
obtained  in  a  single  piece  of  enamelled  fireclay. 

Size. — The  most  general  size  of  lavatory  slabs  is  about 
27  in.  by  20  in.,  but  many  smaller  sizes  are  made,  and  also 
larger  sizes  up  to  about  30  in.  by  22  in.  A  specially  large 
lavatory  made  by  one  firm  has  a  slab  measuring  39!  in.  by 
28^  in.,  with  a  rectangular  basin  24^  in.  by  i6Jin.  The 
marble  slabs  used  for  lavatories  range  in  size  from  about 
30  in.  by  24  in.  to  36  in.  by  25  in. 

Common  Defects.  —  The  ordinary  lavatory,  with 
pottery  overflow-nozzle  for  connection  with  lead  pipe,  and 
with  plug  waste,  is  too  well  known  to  need  illustration. 
It  is  generally  defective  in  several  important  details — the 
overflow  is  too  small  to  carry  off  the  water  from  a  high- 
pressure  service,  and  cannot  possibly  be  kept  clean,  and  the 
waste  is  too  small  to  admit  of  the  basin  being  emptied  with 
sufficient  rapidity  either  for  convenience  in  use  or  for 
cleansing  the  trap  and  waste-pipe.  The  grating  under  the 
plug  is  also  so  small  that  it  is  soon  choked  with  hairs,  soap, 
&c.,  and  is  placed  at  such  a  depth  that  these  cannot  easily 
be  removed.  At  one  time  the  dishes  for  soap  and  brushes 
were  sunk  below  the  slab,  and  the  water  drained  away 
through  small  holes  into  pottery  nozzles,  from  which  it  was 
conveyed  by  small  pipes  to  the  trap  under  the  basin.  These 
holes  and  pipes  could  not  possibly  be  kept  clean,  and  have 
long  been  superseded  by  simple  grooves  which  convey  the 
water  from  the  dishes  directly  into  the  basin. 
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Wastes  and  Overflows. — Ordinary  lavatory  wastes 
are  practically  the  same  as  those  used  for  sinks.  Rubber  or 
vulcanite  plugs  are  less  dangerous  than  metal,  and  ought  to  be 
i^  in.  in  diameter  for  use  with  a  i  J-in.  trap  and  waste-pipe. 

In  order  to  simplify  the 
plumber's  work,  the  over- 
flow is  often  formed  entirely 
in  pottery  from  the  overflow 
openings  to  the  waste-outlet, 
a  perforated  washer  being 
used  for  the  plug,  as  shown 
in  fig.  35,  page  49.  This 
overflow  is  quite  as  difficult 
to  clean  as  the  old-fashioned 
pipe,  and  a  further  improve- 
ment has  been  effected  by 


FIG.  41. 

Lavatory  with  Open-top  Overflow 
and  Safety  Plug. 


continuing  the  overflow  tube  up  through  the  slab  in  the 
manner  described  and  illustrated  in  the  chapter  on  sinks. 
The  opening  in  the  slab  is  generally  fitted  with  a  loose  porce- 
lain or  metal  cover.  Such  an  arrangement  is  shown  in  fig.  41 ; 
in  this  case  a  safety- 
plug  with  spindle 
and  knob  takes 
the  place  of  the 
ordinary  plug  and 
chain,  the  advan- 
tages being  that  the 
plug  cannot  be  re- 
moved, that  the 
basin  cannot  be 
damaged  by  letting 
the  plug  fall  upon 
it,  and  that  the 
grating  is  level  with 


FIG.  42. 

Lavatory  with    Open-top  Overflow  and 

e  ^,  Side-motion  Waste  Valve, 

the  bottom  of  the 

basin,  and  can,  therefore,  easily  be  kept  clean  and  free  from 
obstruction. 

One  of  the  latest  modifications  of  this  kind  of  overflow 
is  shown  in  fig.  42,  in  combination  with  a  new  waste 
arrangement.  The  overflow  is  of  large  area,  so  as  to  be 
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capable  of  carrying  away  the  water  from  a  high-pressure 
service,  and  is  covered  with  a  nickel-plated  brass  grating, 
hinged  at  the  top.     The  valve,  or  plug,  which  is  covered 
with    soft    rubber,  works 
horizontally     instead     of 
vertically,  and  is  actuated 
by  the  lever  handle  above 
the  back  part  of  the  slab. 
The      discharge     grating 
may  be  of  porcelain,  or  of 
nickel-plated  brass  hinged 
so    that    the    plug    and 
seating   can   be   cleaned. 
This  lavatory  is  known  as 
Shanks's  "Perfecto." 
The  standing  waste  and 


FIG.  43- 


Lavatory  with  Secret  Waste  and 
overflow    has    also   been  Overflow, 

applied  to  lavatories.     In 

the  earlier  arrangements  the  apparatus  was  concealed  in  a 
pottery  chamber  at  the  back  of  the  basin,  and  was  not  easily 

accessible  for  cleans- 
ing ;  an  overflow  of 
this  type  is  shown  in 
fig.  43.  A  modified 
form,  known  as  Milne's 
patent  "  Lift  -  out  " 
accessible  waste,  is 
illustrated  in  fig.  44 ; 
the  chamber  is  of  good 
size,  and  the  standing 
waste,  together  with 
the  knob  and  shield, 
can  be  removed  by  a 
simple  pull,  and  can 
be  pressed  back  into 
position  with  equal 
ease.  The  shape  of 

the  chamber  is  better  than  that  shown  in  fig.  43,  the  long 
acute  angle  at  the  bottom  of  the  latter  being  avoided  by 
making  the  back  of  the  basin  vertical. 


FIG.  44. 

Lavatory    ^ith    Milne's    "Lift-out 
Accessible  Waste  and  Overflow. 
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FIG.  45. 

Twyfords'    "  Neros  " 
and  Overflow. 


Waste 


Other  forms  of  standing  waste  are  exposed  to  view 
in  the  basin.  The  "Neros"  waste  (fig.  45)  is  of  this  type. 
By  lifting  the  knob  and  giving  it  a  quarter-turn  the 
waste  is  suspended  above  its  seat,  so  that  the  water  can 

escape  through  the  holes  in 
the  lower  portion ;  the  holes 
near  the  top  are  for  the  over- 
flow. Doulton's  "  Waverley  " 
waste  (fig.  46)  is  a  modification 
of  this  type,  and  possesses  some 
interesting  features.  An  outlet 
grate  is  provided  in  the  shape  of 
a  perforated  flange  around  the 
bottom  of  the  cylinder  in  which 
the  standing  waste  slides.  When 
the  waste  is  raised  from  its  seat 
the  water  escapes  through  the 
grating.  As  in  the  other  types, 
the  waste  can  be  suspended  by  raising  the  knob  and  giving 
it  a  quarter-turn.  The  grating  is  fitted  into  a  screwed 
washer,  and  can  be  easily  removed  by  unscrewing  it,  and 
the  standing  waste  can  then  be  taken  out. 

One  of  the  most  recent  forms  of  standing  waste  is 
also  the  simplest,  being  nothing  more 
than  a  tube  slightly  tapered  at  the  bottom 
to  fit  into  the  outlet  washer.  An  arched 
metal  bar  is  fixed  across  the  top  for  the 
attachment  of  a  chain  or  hook.  This 
waste  can  easily  be  kept  clean,  and  is 
made  in  brass,  gun-metal,  xylonite,  and 
other  materials.  On  account  of  its  some- 
what fragile  nature,  xylonite  can  only  be 
recommended  for  places  where  the  fittings 
will  be  carefully  used  ;  being  lighter  than 
metal  it  is  less  likely  to  damage  the  basin, 
and  its  clean  appearance  is  in  its  favour. 

The  syphonic  discharge  has  been  applied  to  lavatories  as 
to  water-closets,  but  a  type  of  overflow  which  is  auto- 
matically set  in  action  when  the  water  in  the  basin  reaches 
a  certain  level,  and  which  continues  in  action  until  the  basin 


FIG.  46. 

Doulton's 

1  Waverley  "  Waste 

and  Overflow. 
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is  emptied,  can  scarcely  be  recommended.      A  modified 

form   of   syphonic   overflow   has,  however,   been   recently 

introduced,  in  which  this  defect  is  guarded  against.      As 

shown  in  fig.  47,  it  consists  of  a  stand- 
ing waste  of  ordinary  type,  but  covered 

with  a  dome  through  which  a  small 

hole  A  is  pierced.    When  the  water 

reaches  a  certain  level  syphonic  action 

is  started,  but  continues  only  until  the 

water  has  been  lowered   about  2  in. 

The  discharge  is  very  rapid,  arid  this 

is  a  distinct  advantage,    as    there    is 

little  or  no  danger  of  the  basin  over- 
flowing, however  quickly  it  is  supplied 

with  water.      This    fitting,    which    is 

known  as  Shanks's  "PerfectoSiphonic 

Waste"  (although  it  is  really  a  standing 

waste  with  syphonic  overflow),  is  also 

applied  to  sinks.    As  will  be  seen  from 

the   illustration,  a  flange  with   india- 
rubber  ring  B  is  fixed  to  the  lower 

part    of  the   waste,   and    seats   itself 

against  the  rounded  pottery  outlet  of 

the   basin ;  the  outlet  is  flanged,  so 

that  the  lead  or  brass  trap  can  be  bolted  to  it.  The  stud  C 
slides  in  the  groove  of  a  metal 
bracket  projecting  from  the  back 
of  the  basin ;  the  groove  has  a 
recess  on  one  side,  so  that  the 
waste  remains  open  when  the  stud 
is  in  the  recess. 

The  "  Loco "  lavatory  basin 
(fig.  48)  has  a  standing  waste  and 
overflow  of  different  type.  The 
illustration  shows  the  outlet  open 
at  A  and  closed  at  B.  To  close 
the  outlet  the  lever  a  is  drawn  for- 


FIG.  47. 

Shanks's  "  Perfecto  ' 

Waste  and  Siphonic 

Overflow. 


FIG.  48. 
Lynde's  "  Loco  "  Lavatory. 


ward,  thus  raising  the  other  lever  to  which  the  standing 
waste  is  attached  and  bringing  the  plug  upwards  against  its 
seat  b.  When  the  lever  is  pushed  back,  the  standing  waste 
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falls  to  the  position  shown  in  A,  and  part  of  the  water 
passes  down  the  tube  while  part  escapes  through  the  grating 
in  the  bottom  of  the  basin.  The  overflow  tube  is  thus 


FIG.  49. 
Tip-up  Lavatory  Basin  and  Container. 

regularly  flushed.  The  apparatus  can  be  easily  taken  to 
pieces,  and  can  be  applied  to  sinks  and  baths  as  well  as  to 
lavatories. 


FIG.  50. 
Adams'  "Tip-over"  Lavatory. 

Tip-up  Lavatories  were  at  one  time  much  used  for 
hotels,  railway  stations,  and  other  places  where  it  is  essential 
that  the  water  should  be  rapidly  emptied,  but  they  are  not 
as  satisfactory  in  other  respects  as  the  modern  ordinary 
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FIG.  51. 

Folding  Lavatory. 


basin.  They  consist  as  a  rule  of  two  principal  parts — the 
basin  and  the  container,  as  shown  in  fig.  49 — and  are  made 
either  of  porcelain  or  cast  iron.  The  basin  is  fitted  outside 
with  two  metal  bushes,  one  at  each  side,  to  receive  the  ends 
of  two  trunnions,  on  which  the  basin  swings ;  a  buffer  is 
provided  to  keep  the  basin  at  its 
normal  level.  An  improved  form 
of  pivot  is  made,  so  that  the  basin 
can  be  removed  without  pulling  out 
the  pin  or  unscrewing  the  trunnion. 
Adams's  "  Tip-over  "  lavatory  (fig. 
50)  is  of  more  novel  form,  but  is 
only  made  in  metallic-enamelled 
cast  iron,  and  is  intended  for  cheap 
work.  In  this  the  ordinary  con- 
tainer is  superseded  by  a  horizontal 
outlet  at  the  back  of  the  basin.  As 
shown  in  the  illustrations,  the  back  of  the  basm  is  curved 
over,  and  is  continued  in  each  direction  as  a  pipe  stopped 
at  one  end  and  connected  at  the  other  with  the  waste-pipe 
A,  by  means  of  a  joint  which  permits  the  basin  to  be  raised 
so  that  the  water  can  escape  down  the  waste-pipe.  Unless 
the  waste-pipe  is  of  large  size,  the  rapidity 
of  discharge  will  be  no  greater  than  in 
the  ordinary  basin  with  large  plug,  and 
in  any  case  there  will  be  considerable 
risk  of  splashing. 

Folding  Lavatories  are  often 
adopted  in  offices  where  exposed  basins 
would  be  somewhat  unsightly,  and  also  in 
confined  spaces  such  as  the  lavatory  com- 
partments of  railway  carriages  and  the 
state-rooms  of  ships,  An  example  is  given 
in  fig.  51.  The  basin  is  fixed  to  the 
inside  of  a  fall-down  door,  and  has  a 
projecting  rim  to  prevent  splashing,  except  at  the  back  ;  on 
closing  the  door  the  contents  are  discharged  over  the  back 
of  the  basin  into  a  receiver  below,  which  is  fitted  with  a 
connection  for  the  waste-pipe.  The  taps  and  soap-dishes 
fit  into  the  basin  when  the  door  is  closed.  Tinned  copper 


FIG.  52. 
Hand  Lavatory. 
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is  an  excellent  material  both  for  the  basin  and  for  lining 
the  receiver  and  the  inside  of  the  door,  but  enamelled  cast- 
iron  and  porcelain  are  also  used. 

Small  Hand  Lavatories  (fig.  52)  are  more  frequently 
seen  on  the  continent  than  in  this  country ;  the  foul  nature 
of  our  atmosphere  compels  us  to  adopt  basins  where  a  more 


FIG.  53. 
Fireclay  Lavatories  with  Joint-piece  A. 

thorough  ablution  can  be  obtained  than  in    these   small 
fittings. 

Lavatories  for  Schools,  &c. — Enamelled  fireclay 
lavatories  are  largely  adopted  in  schools  and  other  places 
where  they  are  likely  to  be  subjected  to  rough  usage.  The 
ordinary  basin  (fig.  53)  contains  no  special  features.  The 


FIG.  54. 
Sections  of  Fireclay  Lavatories  with  Ordinary  Overflows. 

overflow  is  formed  in  the  fireclay,  and  the  ends  of  adjacent 
slabs  are  either  formed  with  plain  butt-joints  or  with  an 
enamelled  fireclay  joint-piece  which  overlaps  as  shown  at  A. 
Sections  of  two  of  these  basins  are  given  in  fig.  54.  These 
lavatories  may  be  supported  on  glazed  brick  piers,  enamelled 
fireclay  pedestals,  or  iron  brackets  or  standards.  The  sizes 
of  the  tops  range  usually  from  20  in.  by  18  in.  to  26  in.  by 
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20  in.,  but  many  School  Boards  prefer  smaller  dimensions, 
particularly  for  infants'  use. 

To    facilitate    the    cleaning   of   the   floors    and    walls, 


FIG.  55. 
Shanks's  "Projector"   Lavatory. 

"corbel"  lavatories  are  now  made,  having  fireclay  lugs  for 
building  into  the  walls.  The  example  in  fig.  55  is  known  as 
Shanks's  "Projector";  it  has  a  rounded  front,  a  safety 


•FIG.  56. 
Adanib's  "  Helios"  Lavatory. 

waste,  and  an  improved  overflow,  and  the  glaze  is  continued 
under  the  basin.  The  sizes  range  from  i8|  in.  by  15  J  in. 
to  25  in.  by  19^  in.  Adams's  "Helios"  lavatory  range 
(fig,  56)  has  fireclay  brackets  in  addition.  The  chief 
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objection  to  fittings  of  this  class  is  the  difficulty  of  removing 
and  refixing  them. 

"  Constant-stream"  Lavatories  are  now  largely  used 
for  schools  and  other  public  institutions.  The  great  advant- 
age they  possess  over  the  ordinary  basins  is  that  the  water 
is  constantly  changing,  and  two  or  more  children  cannot 
therefore  wash  in  the  same  water ;  this  reduces  the  risk  of 
spreading  contagious  or  infectious  diseases.  A  further 


FIG.  57. 
Doulton's  Trough    Lavatory. 

advantage  is  that  a  great  number  of  persons  can  wash  in  a 
short  time,  as  no  time  is  lost  in  waiting  for  the  emptying  of 
basins.  A  single  tap  can  be  fitted  to  a  range,  and  this  tap 
can  be  so  arranged  as  to  be  under  the  sole  control  of  the 
attendant.  One  of  the  earliest  lavatories  of  this  kind  is 
the  trough  lavatory  with  sprays  (fig.  57).  The  illustration 
shows  Doulton's  arrangement,  the  troughs  being  40  in.  long 
and  12  in.  wide,  supported  on  iron  brackets.  The  waste- 
pipes  are  of  glass-enamelled  iron  and  discharge  into  a  floor 
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channel.  The  sprays  are  20  in.  apart.  Splashing,  either 
wilful  or  accidental,  is  almost  certain  to  occur  where  such 
lavatories  are  used. 

Fig.  58  is  a  section  of  Shanks's  "Instanter"  lavatory,  in 
which  the  water  is  admitted  to  the  shallow  basin  through 
a  series  of  perforations  B  in  the  front,  and  overflows 
over  a  weir  at  the  back ;  a  small  hole  A  is  provided  for 
emptying  the  basin  when  the  water  is  turned  off.  No  plug 
or  other  waste  fitting  is  required.  The  iron  standards  are 
arranged  to  carry  a  horizontal  waste-pipe  C,  into  which 
the  water  from  each  basin  flows  directly.  For  schools 
the  slabs  measure  i8j  in.  by  17 J  in.,  and  for  asylums 
27^  in.  by  i8j  in. 

Cassels's  Patent  "Clarifont"  lava- 
tories are  also  of  the  constant-stream 
type,  and  are  better  known  in  Scotland 
than  in  England.  The  essential  feature 
is  a  shallow  circular  bowl  rising  in  the 
middle  of  the  trough-shaped  slab.  The 
type  illustrated  in  fig,  59  is  primarily 
intended  for  single  basins,  although  it 
can  also  be  fixed  in  ranges.  The 
water  enters  the  waste  compartment  A 
(which  is  plugged  by  the  indiarubber  FIG.  58. 

ball  B),  and  passes  thence  through  Shanks's « Instanter" 
the  hole  C  to  the  bowl  D,  where  it  Lavatory, 

rises  and  overflows  into  the  trough  or 
channel  E.  From  this  it  is  conducted  to  the  waste-pipe 
either  by  a  tube  F  formed  in  the  basin  itself  or  by  a  separate 
iron  or  lead  pipe.  To  facilitate  the  cleansing  of  the  over- 
flow channel  F,  a  hinged  metal  grating  is  now  fixed  at  G 
instead  of  the  pottery  grating  shown.  A  large  number  of 
persons  can  wash  in  rapid  succession,  and  the  taps  need 
not  be  turned  off  or  the  waste-plug  removed  until  the  last 
person  has  finished  washing.  This  basin  is  made  in  two 
sizes,  25  in.  by  20  in.,  and  27^  in.  by  21 J  in.;  an  angular 
basin  with  24-in.  sides  is  also  made.  Fig.  60  illustrates 
another  type  of  "Clarifont"  lavatory  more  suitable  for 
ranges.  The  water  enters  the  compartment  A,  rises  in  the 
bowl  B,  and  overflows  into  the  trough  C.  When  these 
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basins  are  fixed  in  ranges,  holes  are  made  in  the  adjacent 
ends  as  shown  at  D,  connecting  the  troughs  and  conducting 
the  water  to  a  single  outlet  grating  in  the  central  lavatory. 
When  the  taps  are  turned  off,  the  water  drains  from  each 
bowl  through  the  small  hole  E.  No  waste-plug  is  required, 
and  one  waste-pipe  will  suffice  for  a  range  of  lavatories. 
For  adults  the  basins  are  24  in.  long  with  one  bowl  in 
each ;  for  children  they  are  30  in.  long  with  two  bowls  in 
each. 


FIG.  59. 
Cassels's  "Clarifont"   Independent   Lavatory. 

The  third  type  (fig.  61)  is  also  intended  for  ranges,  and 
a  single  valve  supplies  the  whole  of  a  range.  The  supply- 
pipe  A  is  carried  horizontally  under  the  basins,  and  a 
vertical  branch  B  is  carried  to  each  bowl.  The  channel  C 
in  this  case  is  at  the  back,  and  the  bowl  is  therefore  nearer 
the  front  of  the  lavatory,  which  is  a  distinct  advantage. 
The  channels  are  continuous,  so  that  a  single  waste-pipe 
serves  for  a  range  of  basins.  The  valve  is  placed  under 
the  range,  as  shown  at  D,  and  serves  both  for  supply  and 
discharge.  It  consists  of  a  short  cylindrical  vessel,  to  which 
the  main  supply-pipe  E  and  the  discharge-pipe  F  are 


LAVATORIES. 


connected.  On  closing  the  supply-valve  the  discharge-valve 
opens,  and  the  water  in  the  bowls  drains  away  through  the 
pipes  B,  A,  and  F  to  the  main  waste-pipe.  An  objection  to 
this  arrangement  is  that  secret  waste  may  easily  occur 
without  detection.  The  end  basin  may  be  supplied  through 
a  pedal  valve,  so  that  it  can  be  used  independently  of  the 
others.  A  soap-dish  G  is  formed  on 
the  slope  of  the  channel  behind  each 
bowl.  For  adults  a  single  bowl  is 
provided  in  a  24-in.  basin,  and  for 
children  two  bowls  in  26-in.  and  3o-in. 
basins. 

Lavatories  of  the  first  type  are 
made  of  earthenware,  fireclay,  or  cast- 
iron,  and  those  of  the  other  types  of 
fireclay  or  cast-iron.  The  cast-iron  is 
either  plain  painted  or  metallic  enamelled.  The  various 
basins  may  be  supported  on  fireclay  pedestals  or  on  iron 
brackets  or  standards.  It  is  said  that  the  time  required 
by  school  children  to  wash  their  hands  in  these  basins  is 
on  an  average  30  seconds  per  child,  and  that  the  amount  of 
water  required  by  each  is  only  one  quart. 


FIG.  60. 

Cassels's  "  Clarifont " 
Lavatory  for  Ranges. 


FIG.  61. 

Cassels's  "  Clarifont"  Lavatory  for  Ranges  with  Single  Supply  Valve. 

Surgical  lavatories  are  now  almost  invariably  made 
with  treadle  action,  so  that  the  hot  and  cold  supplies  and 
the  waste  can  be  operated  by  the  foot  or  knee ;  this  is  a 
great  convenience  to  the  surgeon,  and  does  away  with  the 
risk  of  contaminating  the  taps  with  foul  or  possibly  infec- 
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tious  matter  from  the  operator's  hands.  Fig.  62  shows  a 
pair  of  the  surgical  lavatories,  fitted  by  Shanks  &  Co.,  in 
the  operating  theatres  of  the  Western  Infirmary,  Glasgow. 
The  basins  are  of  white  vitro-porcelain,  i  ft.  6  in.  in 
diameter,  and  fixed  2  ft.  2  in.  from  centre  to  centre  on 


FIG.  62. 
Shanks's   Surgical   Lavatory. 

short  vertical  studs  rising  from  circular  cast-iron  rims,  the 
rims  being  carried  by  central  back  supports  fixed  clear  of 
the  wall.  Every  part  of  the  framework  can  therefore  be 
easily  cleaned.  The  slabs  are  of  glass  f  in.  thick,  and  are 
fitted  with  a  patent  catch  arrangement  so  as  to  be  remov- 
able and  adjustable.  The  hot  and  cold  supplies  are 
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actuated  by  treadles  fitted  with  rubber  pads.  The  gun- 
metal  box  fitted  to  the  wall  above  the  basins  has  inlets  for 
hot  and  cold  water,  and  a  swivel  arm  at  each  end  for 
douche  and  spray.  The  standing  waste-and-overflow  is 
actuated  by  a  knee  treadle  fitted  with  rubber  pad,  and  can 
be  easily  removed  for  cleaning.  The  waste-pipe  is  of 
copper,  held  in  position  by  a  patent  clutch,  so  that  it  can 
be  removed  for  cleaning,  and  discharges  into  an  open 
channel  in  the  floor. 

A  modification  of  the  supply  arrangements  consists  in 
having  a  single  treadle  for  both  cold  and  hot  supplies.  A 
slight  depression  of  the  treadle  opens  the  cold-water  supply, 
and  a  further  depression  opens  the  hot-water  supply,  the 
hot  and  cold  water  being  mixed  in  the  gun-metal  box  before 
reaching  the  basin.  This  prevents  the  risk  of  scalding  the 
hands  or  breaking  fragile  instruments. 

"  Constant-stream  "  lavatories  are  also  made  for  surgical 
purposes.  In  these  a  constant  stream  of  water  is  admitted 
in  a  series  of  jets  from  perforations  in  the  front  of  the  basin, 
the  water  being  continuously  discharged  over  a  weir  at  the 
back  (see  fig.  58).  After  the  valves  are  closed,  the  water 
in  the  basin  drains  away  to  the  waste-pipes  through  a  small 
hole  in  the  bottom.  The  valves  are  actuated  by  treadles, 
and  the  hot  and  cold  water  passes  through  a  mixing  box 
before  reaching  the  basin.  With  lavatories  of  this  kind  a 
waste  treadle  is  not  required. 

Supports. — The  prejudice  against  exposed  lavatories 
and  waste-pipes  is  now  nearly  dead,  and  the  practice  of 
supporting  them  on  metal  brackets  or  legs  is  rapidly 
increasing.  We  need  not  enter  into  the  details  of  these 
supports,  but  may  point  out  that  elaborate  scrollwork  and 
ornamentation  are  quite  out  of  place.  The  simpler  the 
support  is  the  better.  For  cheap  fitjtings  the  brackets  and 
frieze  are  generally  of  painted  iron  *  sometimes  the  iron  is 
vitreous-enamelled,  but  this  is  more  expensive.  In  one 
of  Doulton's  recent  lavatories  the  frieze  is  in  one  piece 
with  the  basin  and  slab,  and  entirely  hides  the  T-iron 
brackets  which  support  the  lavatory.  The  neatest  arrange- 
ment we  have  seen  consists  of  round  nickel-plated  brass 
brackets  or  legs  with  similar  rails  fixed  horizontally  a 
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few  inches  below  the  slab  to  form  towel-rails.  Some- 
times porcelain-enamelled  fireclay  legs  are  used ;  for  the 
most  expensive  work  marble  brackets  or  legs  are  some- 
times used  in  conjunction  with  marble  friezes,  tops,  and 
skirtings.  As  already  stated,  some  fireclay  lavatories  are 
supported  on  lugs  built  into  the  walls ;  these  are  neat  in 
appearance  and  do  not  obstruct  the  walls  and  floors  below, 
but  they  are  difficult  to  replace. 

Cabinet  Lavatories. — Many  persons,  however,  still 
prefer  "  cabinet  lavatories,"  especially  for  dressing-rooms  and 
bedrooms,  but  as  the  actual  fittings  do  not  differ  from  those 
already  described,  no  illustrations  need  be  given.  A  word 
of  warning,  however,  should  be  uttered  against  certain 
combinations  occasionally  adopted.  In  one  catalogue  a 
tip-up  lavatory  is  fixed  over  a  slop-sink,  the  whole  being 
inclosed  in  an  elaborate  piece  of  cabinet-work.  The  writer 
of  a  book  on  plumbing,  published  about  half-a-dozen  years 
ago,  describes  as  "a  very  handy  combination"  a  cabinet 
lavatory  having  a  small  urinal  basin  attached  inside  the 
door  of  the  cupboard  under  the  lavatory  ;  the  urinal  is  fixed 
close  to  the  hanging  stile  of  the  door,  and  is  connected  to 
the  waste-pipe  with  a  swivel  joint ;  the  waste  from  the 
lavatory  passes  into  the  urinal  basin,  when  the  cupboard  door 
is  shut,  but  what  happens  when  the  urinal  is  brought  forward 
by  opening  the  door  we  are  not  told.  Contrivances  like 
these,  however  ingenious  they  may  be,  are  simply  abomina- 
tions. Urine  is  one  of  the  very  foulest  parts  of  domestic 
sewage,  and  ought  to  be  kept  as  far  away  from  lavatories  as 
possible. 

Lavatory  Adjuncts. — Among  the  adjuncts  of  domestic 
lavatories  may  be  mentioned  receptacles  (generally  of  nickel- 
plated  brass  or  other  metallic  compound)  for  sponge,  soap, 
tumbler,  &c.,  and  it  is  a  good  plan  to  provide  a  recep- 
tacle for  rings.  This  often  takes  the  form  of  a  small  cup 
at  the  top  of  the  brass  fitting  to  which  the  upper  end  of 
the  plug-chain  is  attached.  The  other  receptacles  are 
generally  fixed  to  project  from  the  marble  or  other  skirting 
at  the  back  of  the  basin. 
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CHAPTER  ix. 
BATHS. 

Materials. — Baths  are  made  of  zinc,  copper,  sheet  steel, 
sheet  iron,  cast  iron,  enamelled  fireclay,  slate,  and  marble, 
and  also  of  wood,  either  naked  or  lined  with  lead,  but 
probably  cast  iron  is  more  used  in  this  country  than  all  the 
other  materials  put  together.  It  is  cheap,  durable, 
impervious,  and  can  be  cast  with  widely-rounded  angles 
and  in  a  variety  of  forms,  either  for  standing  exposed  or  for 
enclosing  in  wood.  Aluminium  has  also  been  used. 

Shape  and  Size. — Exposed  baths  are  generally  known 
in  the  trade  as  "  Roman,"  and  can  now  be  obtained  in 
almost  any  material.  They  are  much  to  be  preferred,  as  a 
wood  enclosure  not  only  renders  access  to  the  pipes  more 
difficult,  but  also  provides  in  many  cases  a  convenient 
harbour  for  dirt  and  vermin.  Baths  are  commonly  5  ft., 
5  ft.  6  in.,  or  6  ft.  long,  but  smaller  sizes  are  made  for 
children  and  others.  The  sides  may  be  either  "  parallel " 
or  "taper,"  and  generally  slope  inwards  towards  the  bottom; 
the  foot  of  the  bath  is  frequently  vertical,  while  the  head 
has  a  long  slope.  The  object  of  the  sloping  head  and  sides 
is  to  reduce  the  quantity  of  water  required,  with  the  further 
advantage  of  producing  obtuse  angles,  which  can  be  more 
easily  kept  clean  than  right  angles. 

Fixing. — Baths  are  generally  fixed  by  the  waste  and 
supply-pipes,  and  if  space  can  be  afforded,  it  is  a  good  plan 
to  place  them  clear  of  the  walls  or  with  only  the  head  or 
foot  near  a  wall,  as  such  arrangements  admit  of  the  floor  of 
room  and  the  sides  of  the  bath  being  kept  clean.  For 
hospitals,  however,  movable  baths  on  wheels  are  largely 
used. 

i.  Sheet-metal  Baths.  — Under  this  head  baths  of 
copper,  zinc,  sheet-steel,  and  sheet-iron  may  be  considered. 
Formerly  these  baths  were  made  to  be  supported  on  wood 
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cradling,  which  was  concealed  by  a  wood  enclosure,  but 
many  are  now  made  with  roll  edges  and  sufficiently  strong 
to  stand  alone. 

The  old  form  of  copper  bath  shown  in  fig.  63,  has  a 
flanged  rim  for  fixing  in  wood  casing  ;  the  sides  weigh 
28  oz.  to  the  superficial  foot,  the  ends  (where  the  curve 
adds  to  the  strength)  24  oz.,  and  the  bottom  32  oz.  The 
total  weight  of  copper  in  a  bath  of  this  design  is  only  65  lb., 
the  dimensions  being  as  follows  : — Length,  5  ft.  6  in.  inside, 
and  5  ft.  9  in.,  outside  flange ;  width,  24^  in.  at  head,  and 
20  in.  at  foot,  inside  flange;  depth,  21  in.  inside;  height 
from  floor,  27  in.  Baths  5  ft.,  5  ft.  3  in.,  and  6  ft.  long  are 
also  made.  There  is  a  copper  waste-well  in  the  centre  of 
the  bottom,  from  which  a  copper  pipe  ij-  in.  or  more  in 


FIG.  63. 
Copper  Bath — old  shape. 

diameter  leads  to  the  foot  of  the  bath,  where  a  connection 
can  be  made  with  a  lead  trap.  Sometimes  hot  and  cold 
inlets  are  arranged  in  the  sides  of  the  bath  with  copper 
pipes  attached,  as  shown  in  fig.  65. 

The  bath  shown  in  fig.  63  has  a  flat  bottom,  and  the 
angles  are  difficult  to  keep  clean.  It  is  better  to  have  the 
angles  v/ell  rounded,  as  in  the  steel  bath  (fig.  65).  In  the 
best  modern  baths  only  three  sheets  of  copper  are  used  (for 
the  head,  body,  and  foot),  each  being  bent  or  pressed  to 
the  necessary  curves.  These  are  a  great  improvement  on 
the  old  form.  In  cheaper  baths  of  the  form  shown  in 
fig.  63  the  sides  and  heads  are  of  sheet-steel  or  iron,  the 
bottom  only  being  of  copper.  This  reduces  the  cost  about 
40  per  cent.,  as  copper  is,  of  course,  an  expensive  metal;  but 
a  cast-iron~bath  is  better  than  a  composite  bath  of  this  kind. 
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When  copper  baths  are  to  be  fixed  without  wood 
enclosure,  the  flat  flange  at  the  top  is  replaced  by  a  copper 
bead,  or  fitted  with  a  hardwood  bead,  and  the  bath  is 
japanned  outside  or  finished  in  some  other  way.  Some- 
times a  roll-edge  of  nickel-plated  brass  is  used  instead  of 
the  copper  or  hardwood  bead. 

Copper  baths  may  be  finished  in  a  variety  of  ways.  The 
surface  of  the  copper  may  be  "  planished  "  ;  this  has  a  good 
appearance,  but  is  difficult  to  keep  smooth  and  bright. 
The  cheapest  finish  is  obtained  by  japanning.  A  plain 
finish,  either  white  or  (say)  pale  green,  has  the  best  and 
cleanest  appearance.  If  the  japan  is  polished  to  give  a 
smoother  surface,  the  cost  is  slightly  increased.  The 


FIG.  64. 
Indurated  Wood  Fibre  Bath  lined  with  Copper. 

cost  also  varies  according  to  the  number  of  coats  applied. 
A  slightly  more  expensive  finish  is  obtained  by  metallic- 
enamelling,  the  process  being  practically  the  same  as 
japanning,  and  consisting  in  the  application  of  successive 
coats  of  metallic  (generally  zinc)»  paint,  each  of  which  is 
burnt  on  to  the  metal  at  the  necessary  temperature.  Three 
or  four  qualities  of  metallic  enamel  are  quoted,  the  price 
varying  according  to  the  number  of  the  coats  and  the 
smoothness  of  the  finish.  Before  the  metallic  enamel  is 
applied  the  copper  is  generally  tinned,  as  this  gives  a  better 
result.  Tinned  copper  baths  are  often  planished  or  highly 
polished.  The  appearance  of  a  new  bath  of  this  kind  is 
very  pleasing,  but  it  is  difficult  to  keep  the  surface  clean 
and  bright.  The  coat  of  tin  is  generally  obtained  by 
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dipping,  but  in  some  cases  sheet  tin  is  used  and  united  to 
the  copper  by  hydraulic  pressure. 

There  can  be  no  doubt  that  copper  is  an  excellent 
material  for  baths.  The  metal  is  thin,  and  does  not  there- 
fore abstract  much  heat  from  the  water ;  it  is  also  durable 
and  can  be  repeatedly  re-enamelled,  and  when  the  bath  is 
ultimately  worn  out  it  will  fetch  a  good  price  on  account  of 
the  intrinsic  value  of  the  metal.  Perhaps  the  principal 
objection  to  copper  baths  is  that  the  first  cost  is  so  high. 

Fig.  64  shows  an  "  Indurated  Wood  Fibre ''  bath,  lined 
with  highly-polished  tinned  copper.  The  top  has  a  French- 
polished  wood  capping,  and  the  bath  is  supported  on 
cast-iron  feet. 

Cheaper  baths  of  similar  design  and  dimensions  to  that 


FIG.  65. 
Braby's   "Empress"  Sheet-Steel  Bath. 

shown  in  fig.  63  are  made  of  zinc  (plain  or  japanned),  and 
sheet-iron  (galvanised  or  tinned),  with  beaded  or  flanged 
tops.  A  sheet- steel  bath  (Braby's  "Empress")  is  shown  in 
fig.  65.  The  plates  are  riveted  together,  the  rivets  being 
flush  inside,  and  the  whole  bath  is  galvanised  after  manu- 
facture, and  afterwards  japanned  or  metallic-enamelled. 
The  angles  are  well  rounded,  and  as  the  baths  are  light  and 
tough  and  "nest"  closely  together  when  packed,  they  are 
very  suitable  for  export. 

The  parallel  plate-zinc  bath  (fig.  66)  is  made  of  plate-zinc 
J  in.  thick,  and  has  a  roll  edge  on  the  front  and  head,  and 
a  square  raised  rim  on  the  back  and  foot  for  fitting  in  the 
angle  of  a  room.  The  waste  is  formed  with  an  ordinary 
plug  and  washer  with  bent  union,  and  an  ordinary  ov?Jfiow 
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can  be  fitted  in  the  end.  The  surface  may  be  either 
polished  or  japanned.  Polished  zinc  is  difficult  to  keep 
clean,  and  it  must  not  be  forgotten  that  some  waters  have  a 
solvent  action  on  the  metal,  and  where  this  is  the  case  it 
must  be  protected  by  enamelling. 

Sheet-metal  baths  for  hospitals  are  furnished  with  rubber- 
tyred  wheels,  and  are  fitted  with  plugs  and  washers  or 
draw-off  cocks,  so  that  the  baths  can  be  emptied  over  floor 
channels  or  gullies.  Tinned  copper  is  the  best  material  for 
the  purpose,  but  other  metals  are  also  used.  Indurated 
wood-fibre  baths  lined  with  tinned  copper  are  adapted  for 
hospital  use  by  mounting  them  on  wrought-iron  carriages 


FIG.  66. 
Parallel  Plate-Zinc  Bath. 

with  rubber-tyred  wheels.  A  lip  is  formed  around  the 
inner  edge  of  some  hospital  baths  to  prevent  splashing  while 
the  baths  are  being  wheeled  about. 

2.  Cast-iron  Baths. — Cast  iron  is  cheap,  impervious, 
and  stiff,  and  can  be  moulded  in  a  variety  of  forms.  The 
objections  to  the  material  are  that  it  is  somewhat  heavy  and 
liable  to  fracture,  and  that,  in  the  inferior  kinds  at  any  rate, 
the  enamel  is  rather  easily  chipped  off,  thus  exposing  the 
metal  to  the  water  and  air,  which  cause  it  to  rust.  The 
latter  objection  loses  some  of  its  force  if  the  bath  is 
"  vitreous-enamelled,"  as  the  process  of  manufacture  ensures 
a  close  adhesion  of  the  enamel  and  iron.  For  a  long  time 
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this  enamel  could  only  be  applied  to  the  inside  of  the  bath, 
but  after  many  experiments  it  has  been  found  possible  to 
apply  it  both  inside  and  outside,  and  the  best  cast-iron 
baths  are  now  made  in  this  way.  Cheaper  baths  are 
japanned  or  metallic- enamelled,  in  the  manner  already 
described.  The  vitreous  enamel  is  not  only  smoother  and 
less  pervious,  but  is  not  acted  upon  by  inferior  soaps  or  by 
the  acids  and  salts  sometimes  used  by  bathers,  which  is 
more  than  can  be  said  for  the  ordinary  japan  or  metallic 
enamel. 

The  ordinary  cast-iron  bath  is  too  well  known  to  need 
complete  illustration.     It  may  be  encased  with  woodwork 


FIG.  67. 
Bath  with  Doulton's  ."  Anti-Splash"  Roll. 

or  left  exposed.  In  the  former  case  a  simple  flanged  rim  is 
formed  at  the  top  to  receive  the  wood  margin.  A  similar 
rim  is  also  provided  in  some  Roman  baths  so  that  wood 
margins  can  be  screwed  to  them,  as  these  are  occasionally 
preferred  because  the  wood  is  warmer  to  the  touch  than 
an  iron  roll-edge.  The  iron  roll-edge  is,  however,  more 
generally  adopted.  The  ordinary  roll  is  an  almost  exact 
semicircle,  the  diameter  ranging  from  about  2  in.  to  4  in.  ; 
the  "Anti-splash"  roll  (fig.  67)  introduced  by  Messrs. 
Doulton  &  Co.  is  an  improvement.  Other  details  will  be 
illustrated  in  the  chapter  on  bath-wastes  and  overflows. 

Cast-iron  baths  are  made  in  various  sizes,  the  length  being 
the   standard  dimension.      All   iron   baths   were   formerly 
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measured  inside  just  below  the  roll,  but  some  makers  now 
measure  from  centre  to  centre  of  the  rolls,  so  that  their 
5  ft.  6  in.  baths  are  really  only  about  5  ft.  3  in.  inside.  It  is 
necessary,  therefore,  to  specify  distinctly  whether  the  length 
is  to  be  measured  within  the  rolls  or  from  centre  to  centre. 
3.  Enamelled  Fireclay  Baths.— These  were  first 
made  about  fifty  years  ago,  and  many  have  been  used.  The 
porcelain  enamel  is  the  one  great  advantage  which  these 
baths  possessed  over  those  in  vogue  at  the  time  when  the 
fireclay  baths  were  introduced,  but  the  manufacture  of 


FIG.  68. 
Twyfords'  "  Clifif  Vale  "  Roman  Fireclay  Bath. 

vitreous-enamelled  cast-iron  baths  (which  have  a  practically 
identical  surface)  appears  likely  to  prevent  enamelled  fire- 
clay baths  being  largely  used  in  the  future.  Fireclay  baths 
are  expensive  and  very  heavy,  a  full-sized  bath  weighing 
about  5  or  6  cwt  For  hospitals,  where  a  "hot"  bath  is 
often  required  for  an  urgent  case,  the  thickness  and  non- 
conductivity  of  the  material  are  a  serious  disadvantage,  as 
the  bath  itself  remains  cold  for  some  time  after  the  hot 
water  is  turned  into  it,  and  may  chill  the  patient,  so  that 
the  "hot"  bath,  instead  of  being  salutary,  may  be  positively 
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injurious.  On  the  other  hand,  enamelled  fireclay  baths  are 
strong,  clean,  and  durable,  and  are  easily  kept  free  from 
infectious  taint. 

Fireclay  baths  are  made  with  parallel  or  taper  sides,  and 
in  lengths  of  4  ft.,  5  ft.,  5  ft.  6  in.,  and  6  ft.  (outside  dimen- 
sions), and  can  be  obtained  with  or  without  roll  edges  and 
enamelled  inside  only,  or  both  inside  and  outside.  They 
are  sorted  into  qualities — a  common  classification  being 
"best,"  "all  but"  (or  "selected  second  "),  and  "second." 
The  bottom  of  the  bath  is  sometimes  fluted  with  a  main 
longitudinal  channel,  and  with  cross  channels  or  ridges 
leading  to  it,  so  as  to  reduce  the  risk  of  the  bather  slipping. 
The  bath  shown  in  fig.  68,  known  as  the  "Cliffe  Vale"  Roman., 
is  supported  on  enamelled  fireclay  feet,  and  has  a  wood  rim 
inserted  in  the  front  roll.  An  enamelled  tray,  draining  into 
the  bath,  is  fitted  at  the  back  between  the  bath  and  wall, 
and  forms  a  convenient  receptacle  for  soap,  sponges, 
brushes,  &c. 

4.  Other  Materials. — Baths  made  of  slate  or  marble 
slabs  bolted  together  have  been  used,  but  as  they  are  heavy, 
cold,  difficult  to  keep  clean  (on  account  of  the  angles),  and 
apt  to  leak,  they  cannot  be  recommended.  Concrete  baths 
were  advertised  some  years  ago,  but  the  material  has  not 
proved  suitable.  Wood  has  the  advantage  of  warmth,  but 
is  unsuitable  in  other  respects.  The  appearance  of  lead- 
lined  wood  baths  is  not  agreeable,  and,  as  explained  in  the 
chapters  on  sinks,  the  lead  forms  into  ridges  under  repeated 
expansion  and  contraction,  and  ultimately  cracks. 

Special  Baths.— The  ordinary  plunge  bath  is  often 
fitted  with  a  hood  containing  pipes  and  other  fittings  by 
which  the  water  can  be  admitted  in  a  shower,  spray,  wave, 
and  other  ways.  The  "  shower"  is  admitted  through  a  rose 
placed  over  the  head  of  the  bather  at  the  outlet  end  of  the 
bath.  The  ''douche"  is  a  stream  of  water  admitted  through 
a  nozzle  in  the  centre  of  the  shower  rose.  The  "  wave  "  is 
a  stream  of  water  admitted  through  a  wide  but  shallow 
orifice  at  the  back  of  the  hood  so  as  to  play  upon  the  hips 
of  the  bather.  The  "  spray  "  consists  of  a  number  of  very 
fine  jets  of  water  admitted  through  perforations  in  tiers  of 
horizontal  pipes  or  in  a  series  of  vertical  pipes  placed  at 
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intervals  around  the  hood.  Sometimes  a  "  sitz  "  or  ascend- 
ing spray  fitting  is  placed  in  the  bottom  of  a  plunge  bath, 
but  as  this  inlet  is  below  the  water-level  of  the  bath  it  cannot 
be  recommended.  A  sitz  bath  ought  to  be  a  separate  fitting. 


If 


FIG.  69. 
Plunge  Bath,  with  Shower,  Douche,  and  Spray. 

The  spray,  douche,  and  shower  are  the  special  forms  of 
inlet  most  commonly  adopted,  and  a  bath  fitted  with  these 
is  shown  in  fig.  69,  A  being  the  hot-water  supply-pipe,  B 
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the  cold-water  supply,  C  the  shower  supply,  D  the  douche 
supply,  E  the  spray  supply  (connected  with  six  horizontal 
spray  pipes),  F  the  plunge  supply,  G  the  overflow  and  waste, 
and  H  the  hot  and  cold  mixing-box,  with  taps  and  dial- 
plate.  This  bath  is  intended  to  be  cased  with  wood,  but 
independent  baths  containing  these  fittings  are  also  made, 
and  are  certainly  preferable  on  sanitary  grounds.  A  door 
is  arranged  in  the  outer  metal  casing  for  access  to  the 
pipes  immediately  behind  the  mixing-box.  In  cheaper 
baths  a  single  spray-pipe  is  fitted  around  the  top  of  the 
hood.  The  plunge  bath  may  be  of  cast  iron,  enamelled 
fireclay,  or  other  material ;  the  hood  is  generally  of  plate 
zinc  or  copper,  finished  to  match  the  bath. 

The  bath  shown  in  the  illustration  has  parallel  sides,  and 
the  hood  is  on  the  same  lines.  This  shape  does  not  entirely 

prevent  splashing  over  the 
edges  of  the  plunge  outside 
the  hood,  and  the  keyhole- 
shaped  bath  (fig.  70)  is  a 
decided  improvement  in  this 
respect. 

FIG.  70.  Sometimes  the  metal  hood 

Keyhole-shaped  Bath.  is  omitted,  and  the  skeleton 

of  pipes   left   exposed.     A 

waterproof  curtain  can  be  suspended  on  rings  around  the 
pipes  to  prevent  splashing.  The  pipes  are  generally  of 
copper,  polished,  tinned,  or  nickel-plated. 

For  industrial  schools,  and  other  institutions  where  a 
large  number  of  persons  must  bathe  in  a  short  time,  and 
where  water  must  be  economised,  the  plunge-bath  is  often 
superseded  by  a  skeleton  of  spray-pipes  with  shower  above. 
These  are  also  useful  adjuncts  to  swimming-baths,  so  that 
bathers  may  have  a  preliminary  wash  ;  by  this  means  the 
water  in  the  swimming-baths  is  not  so  quickly  fouled.  The 
water  for  a  range  of  baths  of  this  kind  may  be  controlled 
by  the  attendant  at  a  single  mixing-box,  to  which  a 
thermometer  may  be  attached  so  that  the  temperature  can 
be  properly  regulated.  The  floor  may  be  dished  or  widely 
channelled,  or  may  have  an  enamelled  fireclay  bath-tub 
sunk  in  it,  as  shown  in  fig.  71.  This  bath  is  somewhat 
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FIG.  71. 
Skeleton  Bath,  with  Shower,  Spray  and  Wave. 
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elaborate,  and  has  seven  heights  of  f-in.  copper  spray-pipes, 
ij-in.  vertical  supply-pipe  at  the  back,  four  i^-in.  vertical 
supporting  tubes,  wave  fitting  at  A,  shower  at  B,  and  waste- 
valve  at  C ;  the  valves  are  under  the  control  of  the  bather. 

The  control  of  the  water  supply  to  combined  baths  of 
the  kind  illustrated  in  fig.  69  was  originally  effected  by  two 
taps  (hot  and  cold)  for  each  kind  of  inlet,  that  is  to  say, 
two  for  the  plunge,  two  for  the  shower,  and  so  on.  The 
next  step  in  advance  was  made  by  having  a  mixing-box  to 
which  the  hot  and  cold  supplies  were  connected,  and  from 
which  pipes,  controlled  by  valves  or  taps,  led  to  the 
different  fittings.  In  a  bath  containing  plunge,  spray, 


FIG.  72. 
Pedestal   Bidet. 

shower,  and  douche,  eight  taps  would  be  required  under 
the  former  arrangement,  and  six  under  the  latter.  The 
most  modern  arrangement  requires  only  three  taps  for  any 
number  of  fittings.  By  turning  the  hot  and  cold  taps,  the 
water  is  run  into  a  small  mixing  chamber,  to  which  the 
pipes  supplying  the  different  parts  of  the  bath  are  attached. 
On  the  face  of  the  mixing-chamber  a  dial  is  formed,  con- 
taining a  central  spindle  and  knob  to  which  an  indicator  or 
pointer  is  fixed.  The  dial  is  marked  with  the  words 
"plunge,"  "shower,"  "douche,"  &c.,  and  the  supply  of 
water  is  admitted  to  either  of  these  fittings  by  simply  turnirg 
the  pointer  to  the  word  on  the  dial.  Only  one  inlet  can  be 
in  operation  at  one  time. 
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Sitz  baths  are  shaped  somewhat  like  armchairs,  the 
essential  feature  being  a  rose  in  the  sunk  bottom,  through 
which  a  spray  of  hot  and  cold  water  can  ascend.  A  rose 
is  often  placed  also  in  the  back  of  the  bath  to  give  a 
horizontal  spray,  and  above  this  a  slit  is  sometimes  provided 
for  a  "  wave  "  inlet.  The  bath  must  be  fitted  with  waste 
and  overflow  gratings.  The  supply  for  the  ascending  spray 
ought  not  on  any  account  to  pass  through  the  waste-pipe  on 
its  way  to  the  bath.  Sitz  baths  are  made  in  enamelled 
fireclay,  cast-iron,  plate  zinc,  or  copper,  and  may  be 
independent  or  enclosed  in  wood.  The  fittings  are  in  all 
essentials  similar  to  those  of  good  plunge  and  spray-baths. 

Bidets  are  small  baths  on  which  a  person  can  sit.  The 
principal  feature  is  an  ascending  spray  near  the  centre  of 
the  basin.  Fig.  72  shows  a  pedestal  bidet 
in  white  ware  or  vitro-porcelain,  fitted 
with  outlet  grating  and  standing  waste 
and  overflow  similar  in  design  to  those 
used  in  many  lavatory  basins.  The 
porcelain  pedestal  is  better  than  a  wood 
enclosure. 

Foot  baths  are  useful  in  schools  and 
other  places,  the  best  material  being  glazed  FIG.  73. 

fireclay.  Enamelled  iron  is  also  used.  Foot-Bath. 
Fig.  73  is  a  section  of  a  fireclay  foot-bath, 
with  supply  nozzle,  overflow,  and  waste-plug.  The  overflow 
is  not  accessible  for  cleansing,  and  this  is  certainly  a  disad- 
vantage. The  length  of  the  bath  is  19  in.;  the  other 
dimensions  are  figured  on  the  drawing.  This  bath  is 
intended  to  be  laid  on  the  floor.  In  the  case  of  a  range  of 
baths,  the  wastes  may  discharge  into  a  single  pipe  trapped 
beyond  the  furthest  fitting,  and  carried  through  the  wall  at 
the  other  end  for  ventilation.  Access  to  the  pipe  will  be 
facilitated  if  it  is  placed  below  the  ceiling  of  the  room  under 
the  bath-room.  Sometimes  the  baths  are  raised  on  feet,  so 
that  the  total  height  is  about  16  in.  or  17  in.;  a  floor- 
channel  can  then  be  arranged  to  receive  the  waste  water. 

Other  special  baths  are  used  in  hydropathic  establish- 
ments, but  these  need  not  be  discussed. 
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CHAPTER    X. 


B 

FIG.  74. 

Flap- valves   for   Overflow 
Pipes. 


BATH    OVERFLOWS   AND   WASTES,  &c. 

IMPROVEMENTS  in  bath  wastes  and  overflows  have  in  the 

main  followed  the  same  lines  as  the  improvements  in  the 

corresponding  parts  of  sinks  and 
lavatories.  The  tendency  has 
been  to  make  the  various  parts 
more  accessible  for  cleansing, 
to  increase  the  size  of  the  waste- 
outlet  in  order  that  the  bath 
may  be  emptied  more  quickly 
and  the  waste-pipe  and  trap  be 
self-cleansing,  and  to  render  the 
parts  as  simple  and  as  easily 
adjusted  as  possible. 

Overflows  and  Wastes.— 
In    some    towns    the    by-laws 

require  that  every  bath  shall  be 

fitted    with    an    overflow  -  pipe 

carried  through  an  external  wall, 

and  left  with  the  end  exposed, 

so  that  any  waste  of  bath-water 

can  be  detected  by  the  water- 
inspectors  without  entering  the 

building.      It  is  not  customary 

to  place  a  trap  on  such  a  pipe, 

as  the  flow  of  water  through  it 

is    so    irregular    that   the  trap 

would    probably    be    unsealed 

by  evaporation.     An  untrapped 

pipe,  however,  will  serve  as  an 

air-inlet  unless  some  method  of 

closing  the  opening  is  adopted. 


FIG.  75. 

Connection  of  Overflow 
Waste-pipe. 


with 


The   simplest    arrangement  consists   in   fixing  a  flap-valve 
(fig.  74)  on  the  end  of  the  pipe.      A  is  a  copper  valve  and 


BATH    OVERFLOWS    AND    WASTES. 


tube  with  curved  spring  on  the  top  to  prevent  the  valve 
opening  too  far,  B  is  a  brass  valve  with  union  for  iron  pipe, 
and  C  a  brass  valve  for  connection  with  lead  pipe.  The 
overflow-pipe  is  connected  to  the  bath 
by  means  of  a  brass  union  and  grating 
as  shown  in  fig.  39,  page  51. 

This  kind  of  overflow  is  commonly 
adopted  in  cheap  baths,  a  plain  hole 
being  left  in  the  iron  or  other  material 
to  receive  the  grating.  In  towns  where 
the  connection  of  the  overflow  and 
waste-pipe  is  not  prohibited,  a  pipe  is 
often  taken  from  the  overflow  grating 
and  connected  with  the  waste  -  pipe. 
The  joint  ought  to  be  between  the 
bath  and  the  trap,  as  shown  in  fig.  75, 
but  the  writer  has  known  several  cases 
where  ignorant  plumbers  have  fixed  the 
trap  close  to  the  bath  and  connected 
the  overflow-pipe  to  the  waste-pipe  at 
some  point  beyond  the  outlet  of  the  trap. 

air  can 


FIG.  76. 

Bath-waste  Washer 

and   Union    with 

Bent  Tail. 


A  free  current  of 
therefore  pass  up 
the  waste-pipe  to  the  junc- 
tion with  the  overflow- 
pipe,  and  then  up  the 
latter  to  the  bath-room. 
As  the  waste-pipe  of  a  bath 
is  often  to  some  extent 
fouled  with  soapy  or  other 
matter,  the  air  may  be 
contaminated,  and,  unless 
the  foot  of  the  bath  is  pro- 
perly disconnected,  still 
fouler  air  from  the  drains 
may  be  carried  into  the 
house. 

With    grated    overflows 

of  the  type  already  described,  the  waste  is  generally  an 
ordinary  washer  with  fly-nut,  union,  and  bent  tail  (fig.  76), 
fitted  with  a  plug  and  chain. 

G   2 


FIG.  77. 

Brass  Bath   Trap  with  3-in.  Inlet 
and  2-in.  Outlet. 
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Sometimes  in  cast-iron  baths  a  cast-iron  trap  is  fitted  to 
the  outlet.  If  an  ordinary  chain  and  plug  is  used,  the  over- 
flow-pipe cannot  be  connected  to  the  waste-pipe  between 

the  trap  and  bath,  and  must 
therefore  be  carried  through 
an  external  wall  for  the  reasons 
already  stated,  or  made  to 
discharge  over  a  lead  safe  from 
which  a  pipe  must  be  carried 
through  the  wall,  and  finished 
\\iih  a  flap-valve. 

Many  bath-traps  are  of  the 
"  dip  "  type  and  are  far  from 
satisfactory. 

The  brass  bath-trap  shown 
in  fig.  77  is  of  better  shape, 
and  has  a  3-in.  rubber  or  vul- 
canite plug  with  cross-bars 
below,  and  a  trap  tapering  to 
2  in.  at  the  outlet.  The  flange 
is  4§  in.  in  diameter,  and  the 
screw  3^  in.,  the  total  height 
being  8  in.,  and  the  trap  is 
provided  with  a  cleansing 
screw. 

Instead  of  the  lead  over- 
flow-pipe and  trap  shown  in 
fig-  75>  other  metals  may  be 
used.  In  Milne's  "  Exposed 
Combined"  bath-fittings  (fig. 
78),  the  principal  parts  are 
gun-metal,  either  polished  or 
nickel-plated.  These  fittings 
are  made  in  three  sizes, "having 
respectively  2j-in.,  3-in.,  and 
4-in.  vulcanite  plugs,  2-in., 
2-|-in.,  and  3-in.  cast  brass 
traps,  with  i-in.  or  ij-in.  couplings  for  anti-siphonage  pipes, 
2-in.,  2j-in.,  and  3-in.  overflows  and  standards,  and  i-in.  or 
i|-in.  solid-drawn  copper  supply  pipes  (13  B.W.G.).  A 


FIG.  78. 

Milne's  "Exposed  Combined 
Bath  Fittings. 
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perforated  soap-tray,  4|  in.  in  diameter  forms  the  top  of  the 
overflow  standard,  and  can  be  unscrewed  for  cleaning  the 
standard  and  trap. 

In  many  cast-iron  baths  the  over- 
flow-tube forms  part  of  the  casting ; 
fig.  79  is  an  example.  The  trap  is  of 
cast  iron  2^  in.  in  diameter  and 
glass-enamelled  inside,  and  forms  a 
connection  with  the  foot  of  the  over- 
flow-tube. The  plug  is  of  the  safety 
type,  and  is  actuated  by  a  spindle 
passing  through  the  outlet  grate, 
which  is  fitted  with  a  bayonet  catch 
so  as  to  be  easily  removed  when  the 
valve  or  trap  requires  cleaning.  It 
is  an  advantage  to  have  the  grating 
above  the  plug,  as  the  openings  in  it 
can  be  more  easily  kept  clean  than 
when  the  grating  is  in  the  washer 
below  it.  A  slab  of  porcelain  is 
fitted  across  the  foot  of  the  bath  to 
form  a  tray  for  soap,  sponges,  &c. 

This  tray  drains  into  the  bath  through  the  perforation  in 

front  of  the  taps  ;  another  per- 
foration is  made  near  the  back 
of  the  slab,  so  that  a  brush  can 
be  passed  through  to  clean  the 
overflow- tube. 

The  overflow  in  Shanks's 
"Perfecto31  bath  (fig.  80)  is 
merely  a  modification  of  the 
last.  The  upper  part  of  the 
foot  of  the  bath  is  made  with 
a  slope,  so  that  the  overflow 
is  vertical  and  more  easily 
cleaned.  The  overflow-pipe  is 
oblong  in  section,  and  is  of 
glass-enamelled  cast  iron,  swell- 
ing out  at  the  foot  to  fit  the  2i-in.  glass-enamelled  cast- 
iron  trap,  which  is  fitted  with  a  brass  union  for  connection 


Fir,.  79. 

Cast-iron    Bath    with 

Overflow  Tube,  Trap, 

&c. 


FIG.  So. 
Shanks's    "Perfecto"  Bath. 
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to  the  lead  waste-pipe.  A  special  feature  of  the  bath  is  the 
waste  arrangement^  with  valve  working  horizontally  and 
actuated  by  a  spindle  and  knob,  and  with  a  hinged  nickel- 
plated  brass  grating.  The  porcelain  soap-tray  supported  by 
the  taps  is  quite  detached  from  the  bath  itself,  so  that  every 
part  of  the  bath  and  tray  can  be  easily  cleaned  Instead  of 
the  porcelain  tray,  a  nickel- plated  brass  soap-and-sponge 
holder  is  sometimes  used  and  has  the  advantage  of  being 
easily  removed. 

Waste  Plugs. — In  the  case  of  baths,  which,  being 
fixed  at  a  low  level,  are  liable 
to  severe  blows  from  falling 
plugs,  it  is  highly  desirable  that 
chained  plugs  should  be  as  light 
and  soft  as  possible ;  this  is  es- 
pecially necessary  for  japanned 
and  metallic-enamelled  baths, 
as  a  single  blow  from  a  hard 
and  heavy  plug  may  destroy 
the  enamel  at  the  point  of 
impact  and  expose  the  metal 
beneath.  For  this  reason  india- 
rubber  and  vulcanite  plugs  are 
to  be  preferred  ;  the  extra  cost 
is  very  small.  Indiarubber 
plugs  with  metal  cores  are 
also  made,  but  are  as  a  rule 
too  heavy. 

The  plugs  for  baths  are 
made  in  various  sizes  —  ij  in., 
i  J  in.,  2  in.,  2 J  in.,  3  in.,  and  even  4  in.  The  waste  shown 
in  fig.  76  has  the  following  dimensions  for  a  2|-in.  plug- 
diameter  of  flange,  4  in.,  and  diameter  of  screw,  2f  in.  It 
is  made  in  brass  (either  plain  or  nickel-plated)  or  in  white 
metal.  The  waste  with  tapered  tail,  shown  in  fig.  32, 
page  48,  is  well  adapted  for  baths;  the  plug  is  3  in. 
in  diameter  (either  brass  or  vulcanite),  and  the  tail  is 
tapered  from  3  in.  to  2\  in.  This  waste  ensures  a  rapid 
discharge  from  the  bath  and  a  thorough  scouring  of 
the  trap  and  waste-pipe.  Bath  plugs  ought  not  to  be 


FIG.  81. 
Standing  Waste  and  Overflow. 
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less  than    2    in.    in    diameter,    or    the    waste-pipes    less 
than    ij    in. 

Standing  Wastes  and  Overflows  are  largely  used  for 
baths.  Fig.  81  shows  the  ordinary  type.  The  standing  over- 
flow, of  copper  or  brass,  is  placed  in  a  tube  outside  the  foot 
of  the  bath,  and  has  generally  a  rubber  covering  at  the  end 
to  make  a  tight  joint  on  the  valve  seating.  It  is  raised  by 
means  of  a  chain  (or  spindle)  and  knob.  Whenever  the 
bath  is  used,  water  rises  in  the  annular  space  between  the 


FIG.  82. 
Doulton's  Exposed  Standing  Waste  and  Overflow. 

two  tubes,  and  if  the  taps  are  not  turned  off  will  eventually 
flow  over  the  rim  of  the  inner  tube,  and  pass  down  this  tube 
and  through  the  trap.  As  there  is  no  scour  through  the 
annular  space,  it  is  apt  to  become  somewhat  foul.  This 
defect  is  obviated  in  Doulton's  improved  arrangement 
(fig.  82),  in  which  a  standing  overflow  is  placed  in  a 
recess  at  the  foot  of  the  bath  ;  the  overflow  can  be  removed 
by  lifting  it  upwards  after  raising  the  waste-pull.  A 
porcelain  soap-dish  is  fitted  across  the  foot  of  the  bath. 
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The  trap  is  of  glass-enamelled  cast-iron,  2  in.  in  diameter, 
and  the  outlet  grating  is  of  large  size  flush  with  the  bottom 
of  the  bath. 

The  siphonic  standing  overflow  (fig.  47,  page  57)  and 
the  "  Loco  "  (fig.  48,  page  57),  are  now  filted  to  baths,  as 
well  as  to  lavatories  and  sinks. 

As  a  rule  the  fittings  are  arranged  at  the  foot  of  the  bath, 
but  cast-iron  and  other  baths  are  now  made  with  the  fittings 
arranged  at  the  front,  a  position  which  is  often  advantageous 
when  the  bathroom  is  small. 

The  Combined  Bath  and  Lavatory  shown  in 
fig.  83  is  also  used  in  similar  situations.  The  bath  is  of 


FIG.  83. 
Combined   Bath   and   Lavatoiy. 

cast  iron,  painted,  japanned,  or  enamelled  in  various  ways, 
and  the  lavatory  basin  is  of  enamelled  iron,  made  to  tip 
up  and  discharge  the  contents  into  the  bath.  The  hot 
and  cold  water  is  supplied  through  a  swivel  arm  A,  which 
can  be  turned  to  fill  either  the  basin  or  the  bath.  A  soap- 
dish  is  cast  at  one  corner  on  the  roll  edge. 

Inlets. — At  one  time  it  was  a  common  practice  to 
admit  the  water  to  a  bath  through  the  waste- outlet. 
This  was  effected  by  connecting  the  hot  and  cold  supply- 
pipes  to  the  waste-pipe  between  the  waste-outlet  and  the 
waste-valve.  This  arrangement  is  now  generally  con- 
demned for  two  good  reasons.  In  the  first  place,  the 
waste  ^pipe  is  often  seriously  fouled  with  the  last  soapy 
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drainings  from  the  bath,  and  when  the  water  is  again  turned 
on  it  carries  back  into  the  bath  some  of  this  objectionable 
matter.  The  second  reason  is  that,  if  the  waste-valve  is- 
left  open  (as  it  usually  is),  one  or  both  of  the  taps  may  be 
left  running  and  the  water  will  escape  unnoticed  through 
the  waste-pipe.  It  is  for  the  latter  reason  that  water 
companies  object  to  the  arrangement. 

The  most  obvious  method  of  admitting  water  is  by 
means  of  two  taps,  one  for  hot  water  and  the  other  for 
cold.  These  ought  to  be  at  or  near  the  foot  of  the  bath, 
so  as  to  be  out  of  the  bather's  way,  and  ought  not  to 
project  far  over  the  edge  of  the 
bath.  Hot  water  admitted  in  this 
way  gives  off  a  good  deal  of  steam, 
and  to  reduce  this  to  some  extent 
the  taps  are  sometimes  connected 
with  a  mixing-box  (fig.  84),  from 
which  a  single  stream  of  tepid  water 
issues  into  the  bath.  The  same  end 
is  gained  by  admitting  the  water 
into  the  bath  at  a  low  level,  as  shown 
in  fig.  65,  page  72.  Fig.  68,  page 
75,  shows  a  single-stream  inlet  con- 
nected at  about  half  the  depth  of  a 
porcelain  bath.  The  objection  to 
low-level  inlets  is  that  they  may  FIG.  84. 

be  fouled  by  dirty  bath  water,  and  Hot  and  Cold  Taps  ,vith 
the  regulations  of  many  sanitary  »  Mixing-Box, 

authorities    now    require    that    the 

inlets  must  be  placed  so  that  the  orifices  are  above  the 
highest  water-level  of  the  bath — that  is  to  say,  above  the 
overflow  grating  or  above  the  top  of  the  standing  overflow. 

For  asylums,  hospitals,  prisons,  and  some  other  institu- 
tions, it  is  not  desirable  that  the  fittings  should  be  under 
the  control  of  the  bathers,  and  in  such  cases  the  taps  and 
waste  may  be  so  designed  that  they  can  only  be  actuated 
by  a  special  key,  which  is  in  the  possession  of  the  attendant. 
Such  an  arrangement  is  shown  in  fig.  85,  where  A  is  the 
cold-water  supply,  B  the  hot-water  supply,  C  the  keyhole 
and  key  by  which  the  water  is  turned  on,  D  the  waste 
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spindle,  with  keyhole  at  E,  F  the  overflow,  and  G  the  cast- 
iron  casing  in  which  the  fittings  are  enclosed.  The  hot  and 
.cold  supplies  are  in  this  case  controlled  by  a  single  key,  the 
cold  water  being  started  by  the  first  movement  of  the  key, 
and  the  hot  water  being  turned  on  by  a  further  move- 
ment. This  prevents  the  scalding  of  the  bather.  In 
the  section  the  waste  is  shown  to  discharge  into  a  floor- 
channel,  a  method  often  adopted  where  two  or  more  fittings 
(baths  and  lavatories)  are  fixed  in  close  proximity ;  a  trap 


FIG.  85. 

Bath  Fittings  for  Asylums,   &c. 

« 

can,  however,  be  connected  with  the  waste-pipe,  as  shown 
in  the  end  elevation.  Another  method  of  withdrawing  the 
fittings  from  the  control  of  the  bather  is  to  carry  the 
spindles  or  levers  through  the  wall  or  partition  at  the  foot 
of  the  bath  so  that  they  can  be  actuated  by  the  attendant 
in  the  passage  outside. 

Doulton's  "asylum  bath-fittings  and  special  regulator" 
are  cleverly  designed.  The  hot  and  cold  taps  are  of  the 
spring  type,  actuated  by  pressure  on  the.  top.  The  key 
spindle  passes  through  a  cross-bar,  which  works  on  an 
eccentric,  and  is  so  placed  that  the  two  ends  are  directly 
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over  the  two  taps.  As  the  key  is  turned,  one  arm  of  the 
lever  is  depressed  on  to  the  cold  tap ;  as  the  turning 
progresses,  the*  other  arm  is  depressed  on  to  the  hot  tap,  so 
that  hot  and  cold  water  are  admitted  together;  further 
turning  of  the  key  gradually  depresses  the  hot  tap  still 
more,  and  at  the  same  time  gradually  releases  the  cold  tap, 
so  that  at  last  only  hot  water  is  supplied.  The  temperature 
of  the  inflowing  water  can  thus  be  increased  from  that  of  the 
cold  supply  to  that  of  the  hot,  and  as  there  are  no  sudden 
movements,  the  taps  are  non-concussive.  The  fittings  are 
enclosed  in  a  metal  case,  a  loose  key  being  used  to  turn  the 
spindle. 
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CHAPTER  XL 

BATH-HEATERS. 

IN  houses  where  there  is  no  hot-water  supply  or  where 
this  supply  is  insufficient,  some  method  of  heating  bath- 
water is  necessary.  Usually  an  appliance  known  as  a 
"geyser"  is  adopted  for  the  purpose,  gas  being  the  heating 
agent.  The  shell  is  generally  of  copper  and  the  internal 
parts  of  copper  or  zinc. 

Much  has  been  written  about  the  dangers  of  geysers 
of  this  kind,  and  many  deaths  have  undoubtedly  been 
caused  by  the  products  of  combustion,  when  these  have 
not  been  carried  away  by  a  ventilating  flue.  The  products 
of  combustion  include  carbon  dioxide,  sulphur  com- 
pounds, &c.,  but  the  most  dangerous  is  undoubtedly 
carbon  monoxide.  While,  however,  many  deaths  have 
been  caused  by  unventilated  geysers,  it  is  perfectly  true 
that  many  geysers  have  been  fixed  without  ventilators,  and 
have  not  proved  in  any  appreciable  degree  injurious.  The 
writer  has  practically  tested  this  by  standing  in  an  un- 
ventilated bathroom  (with  the  door  and  window  closed)  on 
several  occasions  during  the  whole  of  the  time  a  bath  was 
being  filled  and  the  geyser  in  full  operation ;  not  the 
slightest  discomfort  was  felt.  Other  persons  have  had  the 
same  experience,  and  this  is  undoubtedly  one  reason  why 
plumbers  and  others  continue  to  fix  geysers  without  ventila- 
tion flues. 

But  it  must  not  be  forgotten  that  there  are  geysers  and 
geysers,  and  that  their  effects  differ  very  widely  according 
to  the  difference  in  construction.  They  may  be  classed  in 
two  divisions — (i )  those  in  which  the  products  of  combustion 
come  in  contact  with  the  water,  and  (2)  those  in  which  the 
water  and  products  of  combustion  are  kept  entirely  separate. 
Geysers  of  the  former  class  are  the  cheaper  of  the  two,  and 
are  also  the  safer,  as  the  water  condenses  a  large  portion  of 
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the  products  of  combustion.  It  is  with  geysers  of  this  class 
that  the  writer  has  experimented  ;  he  would  not  care  to 
carry  out  similar  tests  with  geysers  of  the  other  type.  Then, 
again,  some  geysers  have  ordinary  open-flame  burners,  while 
others  have  bunsen  burners ;  and,  finally,  the  gas  supplied 
by  different  companies  varies  very  much  in  the  amount  of 
contained  impurities.  It  is,  therefore,  bad  logic  to  argue 
that,  because  one  geyser  has  been  safely  used  without  a 
ventilation  flue,  geysers  of  all  kinds  and  in  all  places  may 
be  left  unventilated. 

The  great  disadvantage  of  geysers  in  which  the  products 
of  combustion  come  in  contact  with  the  water  is  that  the 
water  is  fouled.  If  the  burners  are  of  the  open-flame  type 
and  not  carefully  regulated  to  prevent  smoke,  the  fouling 
may  be  so  serious  as  to  render  the  water  unsuitable  for 
bathing,  and  in  any  case  it  is  unsuitable  for  drinking.  Even 
at  the  best,  when  it  appears  almost  perfectly  clean,  it  often 
feels  slightly  greasy  to  the  touch,  and  contains  impurities 
which,  uniting  with  the  soap,  leave  dark  sticky  deposits  on 
the  bath  which  are  very  difficult  to  remove.  The  geysers 
also  require  to  be  frequently  taken  to  pieces  and  cleaned  if 
the  water  is  to  be  even  moderately  pure. 

As  far  as  the  water  supply  is  concerned,  those  geysers  are 
undoubtedly  the  best  in  which  the  water  does  not  come  in 
contact  with  the  products  of  combustion ;  and  bunsen 
burners  are  better  than  open-flame  burners,  as  they  produce 
less  smoke  and  consume  less  gas  for  the  same  amount  of 
heat.  Geysers  of  this  type,  however,  must  invariably  have 
adequate  ventilation  flues. 

In  cheap  geysers  the  water  and  gas  have  separate  taps, 
and  it  is  therefore  possible  to  light  the  gas  and  turn  it  on  to 
the  full  before  the  water  is  turned  on,  or  to  leave  the  gas 
burning  after  the  water  has  been  turned  off.  In  either  case, 
the  geyser  may  be  damaged,  if  not  absolutely  ruined.  The 
extra  cost  of  fitting  the  geyser  with  a  device  by  which  the 
water  and  gas  are  controlled  by  a  single  tap  is  only  a  few 
shillings,  and  this  arrangement  ought  always  to  be  adopted. 

In  some  geysers,  the  gas-lever  contains  a  small  branch-jet 
and  tap ;  on  the  tap  being  turned  the  branch-jet  can  be  lit, 
and  this  pilot-light  can  be  then  turned  by  the  main  lever 
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into  the  body  of  the  geyser,  where  it  lights  the  large  heating 
burners.  Tn  more  expensive  geysers,  the  whole  of  the 
burners  are  attached  to  a  door,  so  that  they  can  be  swung 
outwards.  This  is  a  better  arrangement,  as  the  burners  can 
be  cleaned  and  kept  in  proper  condition. 

Geysers  in  which  the  water  and  products  of  combustion 
are  kept  entirely  separate,  not  only  preserve  the  water  in  its 
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FIG.  86. 
Ewart's  "Lightning"  Geyser  with  Shower. 

original  purity,  but  allow  it  to  be  discharged  at  a  higher 
level  according  to  the  pressure  of  the  supply,  as  the  water- 
receptacle  is  really  a  closed  vessel,  or  series  of  vessels,  and 
performs  the  office  of  the  ordinary  bath-boiler  in  a  kitchen 
range.  Geysers  of  this  kind  are  often  fitted  with  a  rising 
pipe  and  shower-rose  (fig.  86).  The  discharge  pipe  from 
the  geyser  is  fitted  with  a  cock,  and  the  rising  pipe  is 


BATH-HEATERS.  95 

connected  between  the  cock  and  the  geyser;  when  the 
cock  is  closed  the  water  rises  to  the  shower-rose,  which  acts, 
therefore,  as  an  expansion  pipe.  The  connection  for  the 
ventilating  pipe  is  shown  at  A.  Hot  water  may  also  be 
conveyed  from  the  geyser  to  a  lavatory,  housemaid's  sink, 
or  other  fitting ;  but  if  all  the  outlets  are  controlled  by  taps, 
an  expansion  pipe  must  be  provided  to  relieve  the  pressure 
in  the  closed  water-receptacle  of  the  geyser.  Where,  how- 
ever, different  fittings  are  to  be  supplied  with  hot  water,  a 
special  kind  of  water-heater  ought  to  be  used,  in  which  a 
considerable  volume  of  water  can  be  stored  and  kept  hot  by 
a  number  of  comparatively  small  flames  kept  constantly 
burning. 

Geysers  are  generally  cylindrical  in  shape,  as  shown  in 
fig.  86,  but  some  are  rectangular,  such  as  Robertson's,  in 
which  the  inlet  is  controlled  by  a  ball-tap.  Geysers  heated 
by  oil  are  also  made,  but  are  more  expensive  than  gas- 
geysers  of  the  same  heating  capacity. 

Sometimes  the  gas-burners  are  placed  in  a  chamber  under 
the  bath,  so  as  to  warm  the  water  after  the  bath  has  been 
filled,  or  during  the  process  of  filling  ;  but  this  arrangement 
is  not  applicable  to  baths  of  every  material,  and  in  any  case 
it  is  apt  to  damage  the  bath.  Cast-iron  baths  have  also 
been  made  with  small  furnaces  under  them,  but  for  the  same 
reason  (and  others)  they  cannot  be  recommended. 
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CHAPTER    XII. 

MECHANICAL   WATER-CLOSETS. 

FOR  many  years  after  the  introduction  of  water-closets  the 
appliances  were  of  such  an  insanitary  character,  and  the 
drains  into  which  they  discharged  were  so  badly  constructed 
and  ventilated,  that  they  deservedly  received  a  bad  name. 
They  were  undoubtedly  the  cause  of  a  vast  amount  of  sick- 
ness and  a  great  number  of  deaths.  The  one  point  in  their 
favour  was  their  convenience,  and  this  was  so  great  that  in 
spite  of  the  danger  the  public  insisted  on  having  them. 
Sanitarians  bowed  to  the  public  demand  and  turned  their 
attention  to  devising  improvements  in  the  apparatus  and  in 
the  soil-pipes  and  drains  connected  therewith.  Their  efforts 
have  been  so  successful  that  to-day  the  principal  objection 
against  water-closets  is  not  that  they  are  dangerous  to  health, 
but  that  they  involve  an  enormous  loss  of  valuable  manure. 
Notwithstanding  the  jeremiad  of  Sir  William  Crookes,  the 
public  will  probably  go  on  running  the  all-important  nitrogen 
to  waste. 

The  Pan  Closet. — It  was  in  1778  that  Joseph  Bramah 
patented  his  water-closet.  This  was  of  the  valve  type,  but 
as  it  has  long  been  discarded,  no  description  of  it  need  be 
given.  It  was  followed  by  the  "pan-closet,"  which,  notwith- 
standing its  terrible  defects,  has  continued  in  use  to  our  own 
day.  Fortunately  it  is  prohibited  by  many  sanitary  autho- 
rities, but  large  numbers  are  still  in  existence,  and  some 
makers  of  so-called  "  sanitary "  fittings  still  continue  to 
supply  parts  for  repairing  the  apparatus,  even  if  they  do  not 
manufacture  complete  closets.  The  pan-closet  has  three 
principal  parts — (i)  the  basin,  which  is  usually  of  porcelain 
and  of  hopper  form,  sometimes  with  a  flushing  rim  and 
sometimes  with  nothing  but  a  fan-spreader  for  the  inlet  of 
the  water;  (2)  the  pan,  which  is  a  pan-shaped  vessel  (usually 
of  copper),  hinged  at  one  point  of  the  rim,  and  attached  to 
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a  lever  in  such  a  manner  that,  when  the  handle  of  the  lever 
is  raised,  the  pan  swings  downwards  and  discharges  its 
contents  into  the  container  below,  and  when  the  handle 
is  released,  the  pan  returns  to  its  horizontal  position,  sur- 
rounding the  lower  part  of  the  basin,  and  receives  and 
retains  the  last  portion  of  the  flushing  water ;  and  (3)  the 
container,  which  is  a  cast-iron  chamber,  large  enough  to 
admit  of  the  free  movement  of  the  pan  ;  as  a  rule,  a  lead 
D-trap  was  fixed  under  the  container. 

Not  a  single  important  part  of  the  apparatus  is  without 
one  or  more  serious  defects.  The  basin  is  of  bad  shape, 
easily  fouled,  insufficiently  flushed,  and  with  too  small  an 
area  of  standing  water.  The  pan  is  quickly  corroded,  and 
therefore  ceases  to  hold  water.  The  container  exposes  a 
large  area  to  the  action  of  the  "  soil,"  and  is  soon  coated 
with  filth,  as  it  cannot  possibly  be  cleaned  by  the  small 
amount  of  water  used  in  flushing.  And  the  D-trap  also 
retains  filth,  and  is  in  consequence  more  easily  corroded, 
particularly  in  the  parts  of  the  trap  above  the  water-level. 
To  complete  the  black  list,  the  flushing  water  is  generally 
supplied  through  a  very  small  pipe  brought  directly  from 
the  cistern  used  for  storing  drinking  water. 

This  description  ought  to  have  been  entirely  unnecessary 
in  the  twentieth  century,  but  as  long  as  manufacturers  and 
merchants  continue  to  advertise  the  dangerous  apparatus,  so 
long  must  warning  words  be  uttered.  It  would  be  a  blessing 
if  every  pan-closet  now  in  existence  were  at  once  declared  a 
nuisance  and  removed.  No  one  could  reasonably  complain 
that  adequate  warning  had  not  been  given,  for  as  long  ago 
as  1852  the  apparatus  was  condemned  by  the  now  defunct 
"  General  Board  of  Health  "  of  this  country. 

Valve-closets. — Bramah's  valve-closet  was  followed  by 
many  others  on  similar  lines.  The  improvements  which 
were  gradually  made  included  the  better  flushing  of  the 
basin,  the  improvement  of  the  valve  so  as  to  fit  closely 
against  the  seating,  the  reduction  of  the  size  of  the  valve- 
box  and  the  improvement  of  its  shape,  the  introduction  of 
a  self-cleansing  trap  under  the  valve-box,  the  trapping  of  the 
overflow,  and  the  ventilation  of  the  valve-box.  Fig.  87 
shows  such  a  closet,  with  the  trap  and  part  of  the  mechanism 
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omitted.  A  is  the  basin  of  white-ware  with  flushing-rim, 
B  the  valve,  C  the  lead  valve-box  with  brass  cover,  D  the 
ventilating  socket  of  the  valve-box,  E  the  overflow  from  the 
basin  trapped  before  its  connection  with  the  valve-box,  and 
so  designed  that  it  receives  a  certain  amount  of  water  every 
time  the  closet  is  flushed,  and  thus  the  trap  is  kept  charged  ; 
F  is  the  supply-pipe,  and  G  the  supply-valve  with  regulat- 
ing thumb-screw.  The  overflow-arm  shown  in  this  illus- 
tion  is  not  of  the  best  design,  as  it  cannot  possibly  be 
cleaned.  The  valve-box  is  sometimes  made  of  cast-iron 
enamelled  inside,  and  occasionally  of  pottery. 

The  ventilation  of  the  valve-box  is  an  important  point, 


FIG.  87. 
Valve-Closet  with  Regulating  Supply  Valve. 

as  it  prevents  the  siphonage  of  the  overflow-trap  and  affords 
an  escape  for  the  foul  gases  generated  in  the  closet-trap  and 
valve-box.  The  ventilation-pipe  may  be  carried  through 
the  external  wall,  and  finished  with  crossed  wires.  In  some 
closets  the  trap  of  the  overflow  discharges  into  the  ventila- 
tion-pipe, and  not  directly  into  the  valve-box.  The  object 
is  to  prevent  the  lower  portion  of  the  overflow-pipe  or  trap 
being  blocked  with  paper  or  soil.  More  commonly,  how- 
ever, the  valve  is  placed  so  as  to  cover  the  end  of  the  over- 
flow when  the  valve  is  open ;  this  is  the  arrangement  shown 
in  fig.  87. 
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It  will  be  observed  that  the  basin  retains  a  large  quantity 
of  water,  and  an  arrangement  must  be  adopted  whereby  this 
quantity  will  be  supplied  automatically  after  the  handle  of 
the  flushing  apparatus  has  been  released.  One  of  the  best- 
known  devises  for  this  purpose  is  the  bellows-regulator  in 
fig.  88.  When  the  handle  A  of  the  flushing  apparatus  is 
raised  it  lifts  the  lever  B,  which  actuates  the  valve  of  the 
closet,  and  also  raises  the  lever  C,  which  is  pivoted  at  D 
and  attached  to  the  supply-valve  at  E.  The  lever  C  raises 
the  spindle  of  the  supply  valve  and  admits  water  to  the 
basin,  and  at  the  same  time  raises  the  spindle  and  valve  of 
the  regulator  F,  and  forces  air  out  of  the  bellows  into  the 


FIG. 
Valve-Closet  with  Bellows  Regulator. 

outer  compartment,  from  which  the  air  can  only  escape 
through  the  small  cock.  When  the  handle  of  the  closet  is 
released  the  valve-lever  B  at  once  drops  back  into  position 
and  closes  the  closet-valve,  The  lever  C,  however,  can  only 
descend  as  the  air  is  expelled  through  the  cock  of  the 
regulator ;  consequently  the  supply- valve  E  does  not  close 
for  some  seconds  after  the  handle  has  been  released.  The 
quantity  of  the  after-flush  can  be  regulated  by  adjusting  the 
air-cock  on  the  bellows-regulator.  The  device  shown  at 
G  in  fig.  87  is  another  arrangement  for  regulating  the  after- 
flush. 

The   supply-pipe   and   valve  are   usually   only  i   in.    in 
diameter,  but  this   is  often  too  small  to  give  an  adequate 
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flush  and  after-flush.  Where  the  cistern  is  less  than  10  ft. 
above  the  closet  the  valve  should  be  i  J  in. ;  where  it  is 
less  than  6  ft.  the  valve  should  be  ij  in.  In  London  the 
smallest  diameter  allowed  for  flush-pipes  is  i  \  in. 

Some  plumbers  do  not  connect  the  overflow-arm  and 
the  valve-box,  but  permit  the  overflow  to  discharge  on  to  a 
lead  safe  under  the  closet,  from  which  it  escapes  by  a  pipe 
to  the  open  air.  This  is  a  very  faulty  arrangement  and  often 
causes  great  annoyance,  particularly  if  (as  is  often  the  case) 
the  closet  is  used  to  receive  slops.  Unless  the  handle  of 
the  closet  is  held  up  during  the  whole  time  occupied  in 


FIG.  89. 
Valve-Closet  with   Stoneware  Trap  above  Floor. 

emptying  the  slops,  these,  mixed  with  the  water  contained 
in  the  basin,  will  overflow  and  foul  the  safe  and  give  rise  to 
unwholesome  emanations.  Even  when  the  overflow  and 
valve-box  are  connected,  the  pouring  of  slops  into  the  basin 
will  foul  the  overflow-arm  and  trap,  and  as  these  are 
generally  inadequately  flushed,  the  surfaces  will  in  time 
become  very  nasty. 

The  ordinary  valve-closet  has  its  trap  below  the  level  of 
the  floor.  This  position  is  very  unsatisfactory,  as  it  renders 
inspection  and  repair  of  the  trap  more  difficult.  It  is  a 
better  plan  to  raise  the  whole  closet  on  a  step,  so  that  the 
trap  is  above  the  main  floor.  Some  sanitary  authorities 
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wisely  insist  on  the  joints  at  the  outlets  of  closets  being 
above  the  floor  level,  and  the  ordinary  valve-closet  is 
rejected  as  it  does  not  comply  with  this  regulation.  Special 
valve-closets  are  made  to  meet  the  difficulty,  an  example 
being  given  in  fig.  89.  In  this  the  valve-box,  closet-trap, 
and  overflow-trap  are  formed  in  one  piece  of  stoneware. 
An  inspection-opening,  fitted  with  a  ground  cap,  is  formed 
in  the  top  of  the  trap  at  A,  and  a  ventilating  socket  is 
formed  on  one  side  of  the  valve-box.  The  closet  cannot  be 
recommended ;  the  trap  is  of  such  a  shape  that  deposits 
are  almost  certain  to  occur  in  it,  and  there  are  other  defects 
which  need  not  be  particularised. 

A  new  form  of  valve-closet  has  been  designed  by  Doulton 
&  Co.,  in  which  a  press-button  takes  the  place  of  the  usual 


FIG,  90. 
Pedestal  Valve-Closet. 

handle.  If  the  button  is  released,  the  water  continues  to 
flow  through  the  valve  until  the  regulated  quantity  has  been 
admitted  to  the  basin.  A  marble  enclosure  can  be  fitted  to 
the  closet  instead  of  the  usual  wooden  one. 

Valve-closets  are  also  made  in  "  pedestal  "  form — that  is 
to  say,  for  standing  without  enclosures ;  but  some  of  these 
are  far  from  pleasing  in  appearance.  One  of  the  neatest 
examples  is  given  in  fig.  90.  In  this  the  valve  swings  in 
the  trap  of  the  closet,  the  separate  valve-box  being  entirely 
omitted.  The  valve  is  operated  by  a  lever  and  two  bevelled 
cog-wheels,  and,  when  open,  fits  into  a  recess  at  the  side  of 
the  trap,  so  as  not  to  interfere  with  the  flow  of  the  water. 
The  overflow  arm  has  a  large  opening  at  the  top  for  the 
insertion  of  a  brush,  and  is  arranged  to  receive  a  small 
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portion  of  every  flush.  The  outlet  of  the  trap  is  well 
above  the  floor.  This  closet  is  practically  a  wash-down 
closet  with  a  valve  inserted  to  raise  the  level  of  the  standing 
water  in  the  basin. 

Adams's  "  Helios  "  closet  (fig.  91)  has  a  side  outlet:  and 
valve,  and  the  joint  between  the  closet  and  trap  is  well 
above  the  floor.  The  water  can  be  admitted  from  a  cistern 
or  through  a  regulating  valve,  the  latter  being  shown  in  the 
view.  The  valve  swings  clear  of  the  soil,  but  there  is 
some  danger  of  the  seating  being  fouled,  and  thus  prevent- 
ing the  valve  fitting  tightly.  The  overflow  cannot  well  be 


Adams's 


FIG.  91, 
Helios  "  Valve-Closet. 


cleaned,  and  no  provision  appears  to  be  made  for  ventilating 
the  valve-box. 

The  great  advantage  claimed  for  valve-closets  is  that  they 
retain  a  large  quantity  of  water  in  the  basin.  This  gives  a 
large  surface  for  the  reception  of  the  soil,  and  consequently 
prevents  the  fouling  of  the  basin  and  other  objectionable 
results  ;  it  also  ensures  a  thorough  removal  of  the  contents 
of  the  basin  when  the  valve  is  opened.  The  disadvantages 
are  that  the  closets  are  complicated,  the  mechanism  is  apt 
to  get  out  of  order,  and  the  valve  does  not  always  fit  tightly 
on  its  seat.  Notwithstanding  the  high  praise  which  the 
valve-closet  has  received,  it  is  gradually  being  discarded, 
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The  invention  of  good  forms  of  wash- down  closet  did 
much  to  lessen  its  popularity,  and  the  siphonic  closet,  which 
gives  an  equal  water-area  in  the  basin,  seems  destined  to 
complete  the  process.  Some  of  the  most  noted  manufac- 
turers of  sanitary  fittings  do  not  even  trouble  to  show  a 
single  valve-closet  in  their  catalogues,  whilst  others  devote 
the  smallest  possible  space  to  the  subject. 

Plug-closets. — The  "  Trapless  "  valve-closet  was  an 
attempt  to  simplify  the  mechanism  of  the  ordinary  type  of 
valve-closet.  The  trap  was  omitted,  and  the  hinged  valve 
was  replaced  by  a  plug  attached  directly  to  the  handle  by  a 
vertical  spindle,  and  working  in  a  small  compartment  com- 


FIG.  92. 
Jennings's  Improved  Plug-Closet. 

municating  with  the  basin  by  means  of  a  large  opening. 
When  the  plug  was  raised,  the  contents  of  the  basin 
escaped  through  the  opening  under  the  plug  to  the  soil-pipe 
below.  The  supply  apparatus  was  regulated  by  a  ball-cock 
or  float  in  the  plug  chamber.  The  objections  to  this  closet 
are  that  the  plug  is  certain  to  be  fouled  by  the  soil,  and 
that  foul  air  is  forced  into  the  room  whenever  the  plug  is 
raised.  The  small  ventilation-pipe  sometimes  inserted 
below  the  plug  seat  is  of  very  little  use  as  a  preventive  of 
the  latter  defect.  The  insertion  of  a  trap  below  the  plug 
seating  is  the  obvious  remedy,  and  this  has  been  done  in 
Jennings's  improved  plug-closet  shown  in  fig.  92.  The  basin 
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and  trap  are  made  in  one  piece  of  glazed  earthenware ;  the 
plug  is  connected  by  a  vertical  spindle  to  the  handle  A,  and 
fits  on  a  seating  at  the  tapered  part  B  ;  the  regulating 
supply-valve  is  shown  at  C.  The  plug  is  hollow  and  forms 
the  overflow,  and  is  fitted  with  a  ball-trap.  This  closet  is 
undoubtedly  an  improvement  on  the  original  form,  but  the 
plug  is  certain  to  get  fouled,  and  may  be  prevented  (by 
paper  or  soil)  from  fitting  tightly  against  the  seating.  The 
flange-joint  at  the  floor-level  is  a  defect,  but  the  closet  is 
also  made  with  an  adjustable  P-trap,  the  outlet  of  which  is 
above  the  floor.  The  closet  is  simple  in  construction  and 
has  the  advantage  of  retaining  a  large  quantity  of  water,  but 
it  cannot  be  recommended  for  use  at  the  present  day. 
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NON-MECHANICAL    WATER-CLOSETS. 

Non-Mechanical  Water-closets  may  be  divided  into 
four  classes — hopper,  wash-down,  wash-out,  and  siphcnic. 
Trough-closets  and  latrines  are  also  non-mechanical  clobets, 
but  it  will  be  most  convenient  to  consider  these  separately. 
Waste-water  closets  form  a  class  by  themselves. 

i.  Hopper  Closets. — In  their  simplest  form  these  con- 
sist of  a  conical  hopper  (usually  of  glazed  fireclay)  with  a 
trap  of  the  same  material  below. 
There  are  thousands  still  in  use  in 
the  outbuildings  of  cottages  without 
any  apparatus  whatever  for  flushing. 
An  occasional  pailful  of  water  is  the 
only  cleansing  they  receive.  Such 
closets  ought  certainly  to  be  con- 
demned as  nuisances,  as  they  are  not 
only  foul  in  themselves  but  cause 
deposits  in  the  drains.  Hoppers  are 
generally  known  as  long  or  short, 
according  to  their  height.  Fig.  93 
shows  a  long  hopper ;  it  has  a 
diameter  of  14  in.  at  the  top  and 
4  in.  at  the  bottom,  and  a  height  of 
15^  in.,  exclusive  of  the  trap.  The 
connection  for  the  flush  is  placed 
at  the  side  in  such  a  manner  that  the 
water  circulates  around  the  basin  in  a  spiral  form.  The 
short  hopper  (fig.  94)  is  nj  in.  high,  or  (including  the  trap) 
1 6  in.  ;  the  closet  and  trap  can  both  be  fixed  above  the  level 
of  the  floor.  This  closet  is  shown  with  a  flushing  rim  and 
the  trap  is  a  modified  S-trap  with  shortened  outlet,  so  that 
the  joint  is  above  the  floor ;  it  is  sometimes  known  as  a 
Q-trap.  Fig.  93  shows  a  P-trap.  An  ordinary  S-trap,  with 


FIG.  93. 

Long-hopper  Closet  with 

Spiral   Flush   and 

P-trap. 
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FIG.   94. 

Short  -  hopper      Closet 

with  Flushing  Rim  and 

short  S-trap. 


or  without  ventilation  socket,  can,  of  course,  be  used  with 
either  the  short  or  long  hopper. 

Sometimes  the  hoppers  and  traps  are  made  of  enamelled 
cast  iron,  but,  whatever  the  material, 
they  are  almost  invariably  enclosed 
with  woodwork.  The  cheapness  of 
hopper  closets  is  the  sole  reason  of 
their  popularity;  a  short  or  long 
hopper,  cane  outside  and  white  in- 
side, can  be  obtained  for  25.,  and  a 
trap  for  is.,  and  it  is  no  wonder, 
therefore,  that  they  have  been  very 
frequently  used  in  cottages  and  in 
the  servants'  closets  of  larger  houses. 
An  enamelled-iron  hopper  with  trap 
is  more  expensive,  costing  from  203. 
to  253. 

The  great  disadvantage  of  the 
hopper  closet  is  that  the  water 
area  is  so  small  (only  4  in.  in  diameter,  as  a  rule),  and  that 
it  is  consequently  impossible  to  avoid  fouling  the  basin;  this 
defect  is,  of  course,  more  pronounced  in  the  long  hopper. 
The  flushing  arrangements  are  often  inadequate,  and 
the  wood  enclosure  is  also 
objectionable.  For  these 
reasons  the  long  -  hopper 
closet  ought  not  to  be  used 
at  all,  and  the  short-hopper 
closet  ought  not  to  be  fixed 
inside  houses,  and  even  in 
outbuildings  should  only  be 
used  in  connection  with  a 
flushing  cistern  containing 
at  least  two  gallons  of  water. 
2.  Wash-down  Closets. 
—These  are  really  identical 
in  principle  with  the  hopper- 
closet,  consisting  simply  of  a  basin  and  trap.  Many  so- 
called  "wash-down"  closets  are  nothing  but  short-hopper 
closets  with  the  shape  of  the  basin  modified  to  reduce 


FIG.  95. 

Wash-down  Closet  with  Insufficient 
Water  Surface. 
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the  risk  of  fouling.  It  would  be  more  satisfactory  if  the 
term  "  wash-down  "  were  confined  to  closets  with  a  water 
surface  appreciably  larger  than  that  of  the  hopper  closet. 
The  basin  in  fig.  95  has  a  straight  back,  and  the  trap  has 
a  large  socket  A  for  receiving  the  basin,  so  that  a  good 
cement  joint  can  be  made  between  it  and  the  trap. 
The  flushing  nozzle  is  arranged  so  that  the  last  portion  of 
the  flush  drains  slowly  through  the  hole  at  B  and  recharges 
the  trap. 

Wash-down  closets  may  be  broadly  divided  into  closets 
with  loose  traps,  and  closets  with  the  basin  and  trap  in  one 
piece.  In  each  class  there  may  be  a  further  sub-division 
into  closets  for  enclosure  with  woodwork,  pedestal  closets, 


FIG.  96. 
Hellyer's  "  Hygienic  "  Wash-down  Closet  with  Lead  Trap. 

and  suspended  or  bracketed  closets.  The  improvements  to 
which  inventors  have  chiefly  turned  their  attention  have  been 
the  improvement  of  the  shape  of  the  basin  and  the  increase 
of  the  surface  of  the  water  standing  in  it  (so  as  to  reduce 
the  risk  of  fouling),  and  the  better  design  of  the  trap  and 
flushing  apparatus,  so  that  the  trap  as  well  as  the  basin  may 
be  cleared  at  every  flush.  The  ventilation  of  the  trap  and 
depth  of  seal,  the  method  of  connecting  the  trap  to  the 
branch  of  the  soil-pipe,  and  other  points  have  also  received 
careful  attention.  The  area  of  the  standing  water  and  the 
depth  of  the  trap-seal  cannot  be  increased  beyond  a  certain 
point  without  increasing  the  quantity  of  the  flush. 

As  long  a£o  as  18^2  the  General  Board  of  Health  of 
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this  country  recommended  two  forms  of  pedestal  wash- down 
closet  with  the  basin  and  trap  in  one  piece  of  glazed  ware. 
In  one  the  basin  is  of  ordinary  short-hopper  form  and  has 
only  a  small  water-surface,  but  that  in  the  second  has 
a  recessed  back  and  a  fairly  large  area  of  water.  The 
designs  are  historically  interesting,  but  are  not  of  any 
practical  value  at  the  present  day. 

The  "Hygienic"  closet  (fig.  96)  may  be  given  as  an 
example  of  a  wash-down  closet  with  separate  trap.  The 
latter  may  be  of  earthenware  to  match  the  basin  or  (as  in 
the  illustration)  of  lead.  The  lead  trap  allows  a  wiped 


FIG.  97. 
Shanks's  "  Compactum  "  Wash-down  Pedestal  Closet  with  Lead  Trap. 

soldered  joint  to  be  made  at  B  between  the  trap  and  the 
lead  branch  of  the  soil-pipe.  The  trap  is  of  the  well-known 
"  Anti-D  "  shape,  having  a  square  angle  at  A  to  reduce  the 
risk  of  siphonage.  The  ventilation-pipe  may  be  connected 
with  the  branch  of  the  soil-pipe  as  shown  at  C.  A  wide 
flange  of  lead  around  the  inlet  of  the  trap  forms  a  good 
seat  for  the  basin,  the  joint  being  made  tight  with  white 
lead  or  "  elastic "  cement.  The  objections  to  this  closet 
are  the  small  area  of  water  and  the  large  exposed  surface  of 
the  basin. 

The  next  example  (fig.  97)  shows  a  more  recent  closet 
qf  the  same  type,  the  "  Compactum."     In  this  the  water- 


NON-MECHANICAL   WATER-CLOSETS.  IOC) 

area  measures  8J  in.  by  6J  in.,  and  the  depth  of  the  trap- 
seal  is  increased  to  3  in.  The  flushing  rim  is  also  of 
improved  form,  so  as  to  discharge  the  bulk  of  the  water 
towards  the  front  of  the  basin,  and  the  basin  is  made  with 
an  extension  at  the  back  (shown  at  A)  to  which  the  seat  can 
be  attached  ;  this  is  better  than  fixing  the  seat  to  the  wall. 
The  extension  is  raised  so  as  to  keep  the  seat  clear  of  the 
basin.  The  "Compactum"  is  a  pedestal  closet,  and  is 
made  with  a  drawn-lead  trap  of  P  or  S  form,  or  with  a 
pottery  trap  in  one  piece  with  the  basin.  The  lead  trap 
can  be  turned  in  any  direction  at  the  rear  of  the  basin 
within  an  angle  of  about  90  deg. — that  is  to  say,  45  deg.  on 
either  side  of  the  central  line  of  the  closet.  This  is  a  great 


FIG.  98. 

Shanks's    "Citizen1'   Wash-down   Pedestal   Closet  with 
Cast-iron  Trap. 

convenience  in  many  situations.  The  joint  between  the 
trap  and  basin  is  below  the  level  of  the  standing  water,  so 
that  a  leak  cannot  fail  to  be  observed. 

Fig.  98  shows  a  "  Citizen "  closet,  with  glass-enamelled 
cast-iron  trap  and  glazed  fireclay  basin ;  it  is  intended  for 
use  in  industrial  dwellings  and  other  places  where  the 
apparatus  may  be  subjected  to  rough  usage.  Pedestal 
closets  are  also  made  with  half-traps,  as  in  fig.  99,  the 
advantage  being  that  the  joint  between  the  pottery  and 
metal  is  below  the  water-line,  and  that  leaks  can  be  dis- 
covered as  soon  as  they  occur. 

The  pedestal  closet  was  a  great  improvement  on  the 
enclosed  closet,  as  it  allowed  the  floor  and  wall  around  the 
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closet  to  be  kept  clean.  But  a  further  improvement  was 
effected  by  supporting  the  closet  on  lugs  or  brackets,  so 
as  to  be  entirely  clear  of  the  floor.  An  example  of  this 
kind  with  drawn-lead  half-trap  is  given  in  fig.  99.  The 
basin  is  of  white  glazed  earthenware  with  half-trap,  having 
a  flanged  outlet  D,  to  which  the  flange  B  of  the  lead  half- 
trap  is  joined  by  means  of  a  rubber  washer  C,  and  a  loose 
brass  collar  A  secured  with  hook-bolts.  The  trap  may  be 
of  P  or  S  form.  The  basin  has  a  "  slop-top  "  with  raised 
rim,  and  is  supported  on  an  iron  band  E  bedded  in  putty, 
this  band  being  in  turn  supported  by  iron  brackets.  The 


FIG.  99. 
Milne's  "Suspension"  Wash-down  Closet  with  Lead  Half-trap. 

surface  of  the  water  in  the  basin  measures  7  in.  by  5!  in., 
and  the  depth  of  trap  seal  is  2  in. 

Closets  with  basin  and  trap  in  one  piece  are  almost 
invariably  made  as  independent  pedestal  or  bracket  closets. 
The  designs  for  pedestal  wash-down  closets  are  innumerable. 
The  position  of  the  trap  outlet  modifies  the  design  to 
a  very  considerable  extent.  Fig.  100  shows  a  wash-down 
closet  with  central  outlet  intended  to  take  the  place 
of  a  valve  or  pan  closet  without  altering  the  position  of 
the  branch  of  the  soil-pipe.  The  joint  at  the  outlet  of 
the  trap  is  not  above  the  floor,  and  the  closet  therefore 
contravenes  the  regulations  of  the  London  County  Council. 
The  water-area  in  such  closets  is  necessarily  small.  In 
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most  closets  of  this  kind  it  is  impossible  to  make  a 
thoroughly  good  joint  at  the  outlet  of  the  trap  or  to  inspect 
it  afterwards.  In  the  example  given,  however,  the  side 
portions  of  the  pedestal  are 
made  loose,  as  shown  at  A, 
so  that  the  joint  can  be 
made  and  afterwards  re- 
paired. The  trap  itself  is 
not  ventilated.  It  is  a  great 
mistake  to  fix  a  new  closet 
on  old  plumber's  work — at 
any  rate  if  this  was  formerly 
connected  with  a  pan-closet 
— as  the  old  plumbing  is  in 
all  probability  as  insanitary 

FIG.  100. 


Wash-down  Pedestal  Closet  with 
Central  Outlet. 


as  the  old  closet. 

The  closet  with  back 
outlet  (fig.  10 1)  is  intended 
for  fixing  in  the  place  of  an 
old  "wash-out"  apparatus,  without  having  to  alter  the 
branch  of  the  soil-pipe.  Like  the  previous  example,  it  has 
only  a  small  area  of  water.  The  trap  has  a  ventilation- 
socket,  although  not  in  a  good 
position,  and  the  outlet  joint  of 
the  trap,  although  accessible  from 
the  back  of  the  pedestal,  is  not 
above  the  floor. 

The  well-known  "Simplicitas  " 
closet,  1898  pattern,  is  one  of 
the  best  modern  wash  -  down 
apparatus.  The  water-area  (fig. 
102)  is  about  ioj  in.  by  6J  in., 
and  the  exposed  surface  of  the 
basin  is  very  small.  The  depth 
of  the  trap-seal  is  2  in.,  and  the 
outlet  of  the  trap  (which  may  be 
of  P  or  S  form)  is  well  above  the 

floor.  The  original  "  Simplicitas"  closet  had  a  water-area 
measuring  only  about  6  in.  by  5  in.,  or  less  than  half  that  of 
the  new  pattern. 


FIG.  101. 

Wash-down   Pedestal   Closet 
with  Back  Outlet. 
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Bracket  wash-down  closets,  in  one  piece  of  fireclay,  are 
made  by  different  firms  under  licence  from  Mr.  Hellyer,  the 
original  patentee,  who,  we  believe,  was  indebted  for  the  idea 
to  Mr.  Keith  D.  Young,  F.R.I.B.A.,  although  he  had 
previously  made  specially  shallow 
wash-down  closets  and  supported 
them  on  flat  cast-iron  brackets. 
They  have  the  advantage  of  leaving 
the  floor  perfectly  unobstructed,  and 
have  been  adopted  largely  for  hos- 
pitals and  asylums.  They  are  known 
by  various  names,  such  as  Bracket, 
Corbel,  Console,  and  Projector. 
The  projection  ought  to  be  such 
that  the  joint  between  the  outlet 
and  the  branch  of  the  soil-pipe  is 
within  the  room,  and  not  in  the  thickness  of  the  wall. 
Fig.  103,  known  as  the  "Projector,"  is  satisfactory  in  this 
respect ;  the  water-area  is  about  7  in.  by  6  in.  The  bottom 
of  the  closet  is  3  in.  above  the  floor. 

It  is  impossible  in  the  space  at  our  disposal  to  discuss  all 


FIG.  102. 

Doulton's    "  Simplicitas  " 

Wash  -  down      Pedestal 

Closet  (1898  pattern). 


103. 
Shanks's  "  Projector  "  Wash-down  Closet. 

the  different  forms  of  wash-down  closet.  Strong  glazed 
fireclay  or  enamelled  cast-iron  closets  are  made  for  work- 
shops and  other  places  where  they  will  be  subjected  to 
rough  usage.  For  prisons  the  fireclay  closet  is  sometimes 
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encased  in  sheet-iron,  the  space  between  being  filled  with 
cement,  while  the  flushing  apparatus  is  actuated  from  an 
adjacent  corridor.  In  some  cases,  prison  closets  are  made 
to  fit  an  angle  of  the  cell.  Some  pedestal  closets  are  made 
with  a  flat  back  to  fit  closely  against  the  wall ;  this  does 
away  with  a  confined  space  which  is  difficult  to  keep  clean, 
but  the  outlet  joint  must  be  formed  in  the  thickness  of  the 
wall  and  cannot  be  inspected  without  removing  the  closet 
or  providing  an  inspection  opening  on  the  outside  of  the 
building. 

The  wash-down  closet  shown  in  fig.  104  represents  a  new 
departure  in  some  respects.  It  is  known  as  the  "  Anti- 
fouling  and  Non-contagious  Water-Closet,"  and  was  designed 


FIG.  104. 
Lanyon's  "  An ti- Fouling  "  Wash-down  Water-Closet. 

by  an  architect  (Mr.  Lanyon,  of  Belfast)  for  use  in  public 
places,  and  in  barracks,  workhouses,  and  other  institutions. 
The  plan  of  the  basin  is  long  and  narrow,  measuring  at  the 
water-line  about  loj  in.  by  4^  in.  ;  the  back  is  nearly 
vertical  and  is  kept  well  in  the  rear  of  the  opening  at  the  top 
of  the  basin ;  in  the  front  of  the  basin  a  shallow  recess  or 
groove  is  formed,  which  is  continued  forward  through  the 
rim  and  seat.  The  flushing-rim  has  the  openings  equal  in 
area  to  the  area  of  the  flush-pipe,  the  openings  being 
increased  in  size  towards  the  front,  so  that  the  principa 
part  of  the  flush  is  discharged  in  the  front  part  of  the  basin. 
The  rim  is  3  in.  wide,  and  slopes  inwards,  so  that  the  closet 
can  be  conveniently  used  for  slops  or  as  a  urinal.  There 
is  a  good  depth  of  .water  in  the  basin,  so  as  to  prevent 
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fouling  of  the  bottom.  The  seat  also  is  specially  designed. 
The  outlet  of  the  trap  is  above  the  floor,  and  is  provided 
with  a  ventilation  socket.  A  three-gallon  flush  is  required 
to  clear  the  basin  arid  trap. 

The  closet  shown  in  fig.  105  is  one  of  Adams's  and  is 
peculiar  in  having  the  outlet  of  the  trap  turned  to  the  side. 
This  is  convenient  when  ^a  range  of  closets  is  required, 
or  when  a  single  closet  must  be  fixed  with  the  back 
against  a  return  wall  at  right  angles  to  the  external  wall. 
The  basin  and  trap  may  be  in  one  piece  of  "Titanite" 
as  shown,  or  a  half-trap  of  lead  may  be  used  after  the 
manner  illustrated  in  fig.  99.  The  wood  seat  is  supported 
on  the  extension  at  the  back  of  the  basin, 
and  the  cistern  is  operated  automatically 
(by  means  of  the  spindle  A)  when  the 
seat  is  released. 

Disinfecting    wash-down    closets    have 
been  designed,  but  have  not  come  into 
general  use.     In  one  closet  of  this  type  a 
chamber  is  formed  behind  the  basin  to 
receive  a  block  of  disinfectant,  and  a  por- 
tion of  the  flush  passes  through  the  cham- 
ber and  carries  with  it  the  solution  which 
has  been  formed  since  the  previous  flush. 
Adamses    Wash-      In  Quinary  closets  disinfectants    are   in 
clown  Closet  with  ,       .  , 

Side  Outlet.         normal    circumstances   unnecessary,    and 
in  cases  of  infectious   disease,   disinfec- 
tants of  a  known  strength  ought  to  be  applied  every  time 
the  closet  is  used. 

3.  Wash-out  Closets. — These  closets  were  very  popu- 
lar from  fifteen  to  twenty  years  ago,  but  are  now  little  used. 
The  special  feature  (fig.  106)  is  a  shallow  basin  for  the 
reception  of  the  faeces.  This  basin  holds  water  to  the  depth 
of  about  i  or  i  J  in.,  and  has  a  weir  on  one  side,  over  which 
the  contents  are  driven  by  the  flush  of  water  from  the 
cistern  into  the  trap  below.  The  force  of  the  water  is 
broken  by  the  basin,  so  that  the  trap  is  seldom  cleared  with 
one  2-gallon  flush.  The  lip  of  the  weir  and  the  sides  of  the 
vertical  tube  leading  to  the  trap  are  quickly  coated  with 
filth,  and  the  depth  of  water  in  the  basin  is  too  little  to 
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cover  and  deodorise  the  soil.  The  closets  are  made  for 
enclosure  in  woodwork  or  as  pedestals,  the  trap  (which  may 
may  be  of  S  or  P  shape)  being  sometimes  in  one  piece  with 
the  basin  (as  in  the  illustration)  and  sometimes  in  a  separate 
piece.  An  after-flush  chamber  A  is  provided  on  the  inlet 
horn  to  recharge  the  basin, 

4-  Siphonic  Closets.— We  have  seen  that  the  wash- 
down  closet  was  evolved  from  the  hopper  closet.  The 
siphonic  closet  is  merely  another  step  in  the  process  of 
evolution.  The  basin  is  practically  a  wash-down  basin,  but 
with  a  greater  depth  and  area  of  water  and  a  greater  depth 
of  trap-seal.  The  outlet-arm  of  the  trap  is  also  continued 
well  below  the  bottom  of  the  basin,  in  order  that  the 


FIG.  106. 
Wash-out  Pedestal  Closet. 

greater  portion  of  the  contents  of  the  basin  may  be  removed 
by  siphonage.  The  essential  difference  between  the  wash- 
down  and  the  siphonic  closet  is  that  in  the  former  the  con- 
tents of  the  basin  are  driven  out  by  the  flush,  while  in  the 
latter  they  are  drawn  out  by  siphonic  action  which  is  indeed 
started  by  the  flush,  but,  when  once  started,  continues  inde- 
pendently. The  method  of  starting  the  siphonic  action  varies 
in  different  closets. 

Siphonic  closets  are  almost  invariably  made  in  pedestal 
form,  and  may  therefore,  when  fixed  in  houses,  be  used  as 
slop-receivers.  In  some  closets  the  siphonic  action  will  be 
started  if  a  pailful  of  slops  or  water  is  poured  into  the  basin, 
and  the  contents  of  the  basin  will  be  siphoned  out  without 
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the  flushing  cistern  being  put  into  operation.  The  seal  of 
the  closet-trap  may  therefore  be  destroyed  or  very  much 
reduced.  Other  closets,  however,  are  so  designed  that  the 
siphonic  action  can  only  be  started  by  the  water  from  the 
flushing  cistern.  Others,  again,  are  so  arranged  that  if  from 
any  cause  the  siphonic  action  of  the  basin  is  started,  the 
flushing  cistern  is  automatically  set  in  action. 

Many  siphonic  closets  require  a  trap  on  the  branch  of  the 
soil-pipe  in  addition  to  the  trap  in  the  closet  itself.  This 
forms  a  double  safeguard  against  the  entrance  of  drain  air ; 


FIG.  107. 
Jennings  &  Morley's  "Closet  of  the  Century  "—Siphonic. 

but  as  the  pipe  between  the  two  traps  cannot  be  properly 
ventilated  (otherwise  the  siphonic  action  could  not  take 
place),  it  may  contain  foul  air,  and  some  of  the  most  recent 
closets  substitute  for  the  second  trap  one  or  more  square 
bends  in  the  branch  pipe,  which  ensure  siphonic  action  by 
checking  to  some  extent  the  escape  of  the  water. 

Jennings  &  Morley's  "  Closet  of  the  Century  "  (fig.  107) 
is  one  of  those  with  two  traps,  although  it  can  also  be  used 
with  a  weir  bend,  instead  of  the  lower  trap.  Siphonic  action 
is  started  by  part  of  the  flush-water  passing  through  a  nozzle, 
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A,  into  the  top  of  the  long  leg  of  the  siphon,  the  air  in  this 
leg  being  at  the  same  time  expelled  through  the  puff-pipe,  B. 
The  second  trap,  C,  is  of  lead,  and  can  be  ventilated,  if 
necessary,  by  the  pipe  D.  Part  of  the  flush  is  diverted  to 
the  flushing  rim,  in  order  to  cleanse  the  basin.  It  is 
obviously  a  disadvantage,  when  only  a  small  quantity  of 
water  is  allowed  by  the  water  companies,  that  a  great  part 
of  it  should  not  pass  through  the  basin,  and  various  closets 
have  been  designed  in  which  this  objection  has  been  over- 
come. 

Doulton's  siphonic  closet  (fig.  108)  is  on  the  same  general 


FIG.  108. 
Doulton's  Siphonic  Closet. 

lines  as  Jennings  &  Morley's,  but  with  "  the  full  discharge 
from  cistern  passing  through  and  cleansing  basin."  The 
area  of  the  water  is  12  in.  by  9  in.,  and  the  greatest  depth 
6J  in.  The  depth  of  the  trap-seal  in  the  basin  is  3^  in. 
The  bore  of  the  outlet  leg  of  the  closet  is  2\  in.,  which  is 
found  to  be  sufficient  for  the  passage  of  soil  and  paper. 
The  joint  between  this  and  the  lower  trap  is  above  the  floor. 
It  is  claimed  that  the  basin  cannot  be  siphoned  out  by 
pouring  slops  or  water  into  it. 

The  "Twycliffe"  siphonic   closet   (fig.    109)  does    not 
require  a  second  trap.     The  siphonic  action  is  started  in 
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an  ingenious  but  simple  manner  by  taking  part  of  the 
flushing  water  down  the  arm  A  and  discharging  it  at  B  in 
the  direction  of  the  outlet-arm  of  the  trap.  The  soil  is 
therefore  cleared  out  by  the  first  part  of  the  flush.  The 
peculiar  bends  in  the  branch-pipe  C  are  supplied  with  the 
closet,  and  are  introduced  to  check  the  water  until  siphonic 
action  is  properly  set  up.  These  bends  are  in  one  piece  of 

lead  wiped  to  a  brass  socket  at 
the  top,  so  that  the  joint  at  the 
closet-outlet  can  be  made  with 
neat  cement ;  or  a  brass  screw- 
cone  joint  is  made  as  shown  at 
D ;  or  a  short  lead  tail  piece  is 
united  to  the  outlet  by  a  porce- 
lain-metal  wiped  joint,  to  which 
tail-piece  the  lead  bend  can  be 
united  by  an  ordinary  wiped 
joint.  The  area  of  the  water 
in  the  basin  is  about  13  in.  by 
10  in.,  the  greatest  depth  7^  in., 
and  the  depth  of  trap-seal  3^  in. 
A  flush  of  two  gallons  is  sufficient 
to  clear  and  recharge  the  basin, 
but  in  this,  as  in  other  siphonic 
closets,  a  3-gallon  flush  is  safer. 
The  flushing-rim  has  a  series  of 
holes,  instead  of  the  usual  con- 
tinuous opening.  The  closet  is 
also  made  with  a  central  outlet 
at  the  floor-level,  as  shown  by 
the  dotted  lines,  but  this  cannot 
be  recommended. 
A  close  imitation  of  the  "Twycliffe"  siphonic  closet  is  also 
on  the  market.  The  basin  is  reversed,  the  bend  of  the  trap 
being  in  front  instead  of  the  rear;  by  this  arrangement  the 
pottery  tube  leading  to  the  nozzle  at  B  can  be  made  shorter 
and  straighter,  but  the  bend  at  the  top  of  the  trap  is  neces- 
sarily constricted;  according  to  the  published  section,  it 
measures  at  one  point  less  than  ij  in. 

The  "Injecta"  siphonic  closet  (fig.  no)  has  a  basin  of 


FIG.  109. 

Tw>  fords'     "  Twyc'iffe 
Siphon'c  Closet. 
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almost  normal  wash-down  form,  but  containing  more  water 
and  having  a  deeper  seal.  As  in  the  "  Twycliffe  "  closet, 
siphonic  action  is  started  by  a  jet  of  water,  but  in  this  case 
the  nozzle  is  at  the  back  of  the' flushing  rim  and  is  directed 
into  the  standing  water  in  the  basin.  A  common  disadvant- 
age is  that,  if  any  soil  adheres  to  the  basin,  it  is  removed  by 
the  flush,  as  the  bulk  of  the  water  is  discharged  otherwise 
than  on  to  the  surface  of  the  basin.  The  tailpiece  B  is  a 
patented  part  of  the  apparatus,  and  is  united  to  the  pottery 
outlet  of  the  closet  by  a  special  soldered  joint.  On  one 
side  of  the  tail-pipe  a  socket  is  formed  for  the  puff  or 
ventilation-pipe,  which  must  be  connected  to  the  main 
ventilation-pipe.  The  depth  of  seal  is  3  J  in. 

The  "Barrhead"  siphonic  closet  (fig.  m)has  a  water 
area  measuring  13  J  in.  by  n  in.,  and  an  8-in.  seal.  The 
trap,  which  has  a  3-in.  bore,  is  of  lead  united  to  the  basin 


FIG.  no. 
Shanks's  "  Injecta  "  Siphonic  Closet. 

by  a  special  soldered  joint.  As  in  the  last  example,  the 
siphonic  action  is  started  by  a  jet  of  water  descending  from 
the  back  of  the  flushing  rim,  and  the  long  leg  of  the  siphon 
has  the  bulbous  portion  with  ventilation  socket.  In  the 
section,  the  long  leg  of  the  siphon  is  shown  behind  the 
short  leg,  but  in  practice  it  is  placed  at  the  side  in  order  to 
reduce  the  projection  from  the  wall;  this  is  correctly  shown 
in  the  elevation.  An  objection  to  this  basin  is  the  shadow- 
ness  of  the  water  into  which  the  soil  drops;  the  curved  part 
near  the  outlet  joint  is  often  fouled.  The  depth  of  seal  is 
unnecessarily  great,  and  precludes  the  use  of  a  smaller  flush 
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than  three  gallons.  The  long  leg  of  the  siphon  may  be 
made  sloping,  like  the  tail  of  an  open  S-trap,  so  as 
to  pass  directly  through  the  wall.  The  outlet  is  then 
connected  into  the  side  of  the  soil-pipe.  All  the  joints, 
including  those  of  the  puff-pipe,  are  therefore  outside  the 
building,  with  the  exception  of  the  joint  between  the  closet 
and  trap,  and  this  joint  is  under  water. 

In  the  case  of  closets  in  which  siphonic  action  may  be 
started  by  a  pailful  of  slops  or  water,  Dicksee's  arrangement 
(fig.  112)  is  sometimes  introduced.  This  is  simply  a  small 
air-pipe  connecting  the  long  leg  of  the  siphon  and  the 
flush-pipe,  the  flush-pipe  being  trapped  below  its  connection 


"Barrhead"  Siphonic  Closet. 


with  the  air-pipe.  When  the  siphonic  action  of  the  closet  is 
started  air  is  drawn  from  the  flush-pipe,  and  this  starts  the 
siphonic  action  of  the  flushing  cistern. 

Siphonic  closets  have  recently  been  made  in  bracket  form 
to  stand  clear  of  the  floor.  The  "  Console  Siphon  }>  water- 
closet  (fig.  113)  is  an  example.  It  is  on  the  lines  of  the 
"  Twycliffe  " ;  the  bent  outlet  leg  of  the  siphon  is  of  brass. 
The  basin  has  a  3-in.  trap-seal,  and  requires  a  flush  of  three 
gallons.  The  total  depth  of  the  basin  is  only  12  in.,  so  that 
there  is  a  space  of  about  5  in.  between  it  and  the  floor. 


NON-MECHANICAL    WATER-CLOSETS. 


121 


FlG.   112. 

Dicksee's    Device    for 
Preventing  Siphonage. 


It  is  unnecessary  to  give  further  examples.  All  siphonic 
closets  have  a  large  water  area  and  deep  seal,  and  thus 
possess  some  of  the  chief  advantages  of  valve-closets  without 
their  objectionable  mechanism.  It  is  essential  that  a  siphoriic 
closet  should  be  fixed  only  in  con- 
nection with  the  flushing  apparatus 
which  has  been  specially  designed 
to  suit  it,  as  the  satisfactory  working 
of  the  closet  depends  to  a  very  large 
extent  on  the  nature  of  the  flush. 
Many  siphonic  closets  will  not  work 
satisfactorily  with  a  flush  of  less  than 
three  gallons.  It  is  also  a  great 
mistake  to  connect  such  closets  to 
old  soil-pipes,  unless  these  can  be 
proved  to  be  of  good  design  and 
workmanship  ;  a  long  horizontal 
branch  from  the  outlet  leg  of  the  closet  to  the  soil-pipe 
may  be  sufficient  to  check  seriously  the  siphonic  action. 
Siphonic  closets  have  been  made  to  work  with  ij-in. 
regulating  supply  valves  similar  to  those  used  for  valve- 
closets,  but  valves  of  this  kind  can  only  be  adopted  in 

places  where  the  water  is 
supplied  by  meter  or  without 
restriction  as  to  quantity,  as, 
for  example,  as  in  the  case  of 
private  supply.  The  long  legs 
of  the  siphons  are  as  a  rule 
only  2 \  in.  or  3  in.  in  diameter, 
and  there  is  no  reason  why 
the  soil-pipes  for  single  closets 
should  be  any  larger,  unless 
FIG.  113. 


Twyfords*  "  Console  Siphon 
Closet. 


the  local  Sanitary  Authorities 
insist. 
Combination  Closets.— 

This  name  is  often   applied 

to  closets  in  which  the  flushing  cistern  is  placed  imme- 
diately above  the  seat  of  the  closet.  Such  closets  were 
originally  introduced  for  fixing  in  places  where  the  water 
would  not  rise  to  the  level  of  the  ordinary  flushing  cistern, 
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but  have  proved  so  satisfactory  that  they  are  now  being 
used  with  high-pressure  water  supplies.  Their  principal 
advantage  is  that  they  are  less  noisy  in  action.  This  is 
partly  due  to  the  lower  velocity  of  the  water  when  the 
cistern  is  in  operation,  partly  also  to  the  fact  that  the  cistern 
is  always  provided  with  a  cover.  The  lower  velocity  of  the 
flushing  water  has  the  disadvantage  of  a  smaller  scouring 
action  on  the  surface  of  the  basin.  The  cistern  may  be  of 
cast  iron  or  pottery,  but  the  writer  prefers  wood  lined  with 
lead  or  copper,  as  the  wood  also  assists  in  deadening  the 
sound.  The  cistern  may  be  of  the  valve  or  siphon  type, 
but  must  have  a  large  outlet,  as  the  lower  velocity  of  the 
water  necessitates  a  larger  volume  being  discharged  in  a 
given  time.  A  closet  of  this  kind  may  with  advantage 
be  fitted  in  a  room  where  a  window  prevents  the  cistern 
being  fixed  in  the  ordinary  position.  If  the  cistern  is 
fixed  on  one  of  the  side  walls,  two  additional  bends 
must  be  made  in  the  flush-pipe,  and  these  not  only  add 
to  the  cost,  but  are  unsightly  and  very  considerably 
reduce  the  power  of  the  flush,  and,  if  the  wall  is  a  half- 
brick  wall,  the  noise  of  the  cistern  will  be  transmitted  to 
the  adjacent  room.  Low-level  cisterns  of  this  kind  are  now 
applied  to  siphonic  as  well  as  to  wash-down  closets. 

The  name  "  combination  closets  "  may  also  be  applied  to 
water-closets  which  are  specially  designed  to  serve  another 
purpose  besides  that  for  which  they  are  primarily  intended. 
In  small  houses  the  water-closet  usually  serves  also  as  slop- 
closet  and  urinal,  and  it  is  therefore  desirable  that  the  rim 
should  be  of  a  good  width  and  made  to  slope  inwards,  as 
shown  in  fig.  104.  Sometimes  the  top  of  the  basin  is 
widened  to  form  a  "  slop-top,"  which  is  provided  with  a 
raised  rim,  as  shown  in  fig.  99.  In  the  "  Hy-back  "  com- 
bined water-closet  and  urinal  the  basin  has  a  vertical 
extension  at  the  back  and  the  seat  is  of  horseshoe  shape, 
pivoted  in  the  middle,  the  wings  being  weighted  at  the  back, 
so  that  the  seat,  when  not  in  use,  remains  in  a  vertical  position. 
Such  an  arrangement  cannot  possibly  be  adopted  in  a  private 
house,  or  anywhere  else  where  decent  people  congregate. 

A  much  more  elaborate  combination  is  that  designed  by 
Mr.  J.  J.  Lish,  and  known  as  the  "  Scientia "  apparatus. 
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It  is  water-closet,  urinal,  slop-sink,  and  draw-off  sink  (for 
hot  and  cold  water),  and  is  supplied  with  loose  fittings, 
so  that  it  can  also  be  used  as  a  lavatory,  bidet,  and 
rising  douche-bath.  The  urinal  is  a  curved  porcelain 
slab  rising  from  the  back  of  the  basin,  but  covered  by  a 
glazed  door  when  not  in  use.  The  whole  of  the  apparatus 
above  the  closet  seat  is  encased  with  woodwork  and  forms 
a  ventilation  shaft,  in  which  a  gas  flame  can  be  kept  burning 
to  induce  an  up-current,  which  will  also  be  assisted  by  the 
hot-water  pipe  placed  within  the  casing.  A  glazed  door  is 
hung  in  front  of  the  gas  flame,  so  that  this  serves  to  light 
the  room.  Elaborate  combinations  of  this  kind,  like  the 
wonderful  pocket-knives,  which  we  used  fondly  to  believe 
(until  we  bought  them)  equal  to  a  whole  chest  of  tools,  will 
never  prove  entirely  satisfactory.  They  will  be  useful  in  the 
confined  quarters  of  bachelors,  or  elsewhere  on  occasion,  but 
are  not  likely  to  come  into  general  use.  The  ventilation  shaft 
rising  from  the  basin  of  the  closet  is  certainly  a  good  idea. 
Of  all  the  rooms  in  a  building  the  water-closet  is  the  one  where 
extraction  of  air  ought  to  be  most  carefully  provided  for. 

Seats. — Water-closet  seats  are  commonly  made  of  wood, 
left  plain,  or  painted,  varnished,  or  polished.  White  enamel 
paint  looks  very  well  and  is  fairly  durable,  but  in  this  country 
seats  are  generally  polished.  Where  the  closet  may  be  used 
as  a  slop-sink  or  urinal,  the  seat  must  be  hinged  so  that  it 
can  be  readily  raised,  or  swung  on  pivots  and  weighted 
behind  the  pivots  so  that  it  remains  in  an  upright  or  inclined 
position  when  not  in  use.  Hinged  seats  ought  to  have  rubber 
buffers  underneath  to  prevent  injury  to  the  basin  ;  rubber 
"  comfort  pads  "  serve  the  same  purpose,  but  are  not  neces- 
sary for  men's  closets.  It  is  a  great  convenience  to  have 
the  basin  formed  with  an  extension  at  the  back  to  which  the 
back-rail  of  the  seat  can  be  fixed.  Sometimes  the  wood  back- 
rail  is  omitted,  the  seat  being  hung  to  brass  supports  rising 
from  the  pottery  seat  extension ;  this  allows  the  whole  of  the 
basin  to  be  cleaned.  Many  seats  are  made  of  two  thick- 
nesses of  wood,  placed  with  the  grain  at  right  angles  to  each 
other  to  give  additional  strength  and  to  prevent  warping. 
Hinged  lids  or  flaps  are  useful  in  deadening  the  sound  of 
the  water  in  the  basin  and  in  preventing  splashing  on  to  the 
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floor,  but  the  polish  on  the  underside  is  soon  destroyed  by 
the  moisture.  Indurated  wood-fibre  seats  have  also  been 
made. 

Sheet-metal  seats  have  been  tried,  but  unless  covered 
in  some  way  are  too  cold  for  comfort.  A  very  good 
covered  seat  of  this  kind  is  shown  at  A  in  fig.  114.  It  is 
known  as  Shanks's  "  Metallo-Vulcanite  "  seat,  and  consists 
of  a  piece  of  stamped  sheet-steel  covered  on  both  sides  with 
a  substantial  coating  of  black,  red  or  brown  polished 
vulcanite.  The  seat  is  light,  durable,  and  non-absorbent, 
and  has  been  used  in  hospital  work.  The  hinges  are  at  the 
back  of  the  seat  extension,  so  that  the  whole  of  the  basin 


Shanks's  "  Metallo-Vulcanite  " 
Closet  Seat 


Fixed  Wood  Side-pieces 
in  lieu  of  Seat. 


can  be  thoroughly  cleansed.     Rubber  buffers  are  provided 
under  the  seat. 

In  workshops  and  some  public  places  the  seat  is 
occasionally  omitted,  but  this  leads  to  fouling  of  the 
pottery.  A  better  plan  is  to  fix  wood  pieces  on  the  side 
portions  only  of  the  closet  rim  (B,  fig.  114),  leaving  the 
pottery  exposed  along  the  front  and  back,  or  to  use  a 
hinged  seat  with  the  front  portion  cut  entirely  away.  The 
latter  seat  is  not,  of  course,  very  strong,  but  it  has  certain 
sanitary  advantages. 
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CHAPTER   XIV. 

WATER-CLOSET    FLUSHING 
APPARATUS,   &c. 

Amount  of  Flush. — No  water-closet,  however  good  it 
may  be,  will  be  satisfactory  unless  it  is  adequately  flushed. 
The  dribble  of  water  which  was  formerly  admitted  to  the 
basin  through  a  small  pipe  was  insufficient  to  cleanse  the 
basin,  and  was  absolutely  useless  for  flushing  the  trap,  soil- 
pipe,  and  drain.  In  the  case  of  valve-closets,  where  the 
basins  retain  a  considerable  quantity  of  water,  the  soil  may 
be  carried  through  the  trap  by  the  rush  of  this  water  alone, 
but  other  closets  require  an  adequate  supply  of  water 
discharged  in  sufficient  volume  and  at  a  sufficient  velocity. 
In  order  to  prevent  waste  of  water,  public  water-companies 
almost  invariably  insist  on  some  kind  of  "water-waste 
preventer  "  being  fitted  to  every  closet,  so  that  no  more  than 
a  stipulated  quantity  of  water  can  be  used  at  each  flush. 
The  limit  is  usually  fixed  at  two  gallons  and  in  such 
cases  a  closet  and  trap  must  be  selected  which  will  be 
thoroughly  cleared  by  the  proper  discharge  of  this  quantity 
of  water. 

Experiments  have  shown  that,  while  this  quantity  is 
sufficient  to  clear  a  good  wash-doivn  closet  and  trap,  it  is 
not  sufficient  to  carry  the  soil  through  a  moderately  long 
branch-drain  and  through  the  disconnecting  trap  placed 
between  the  house-drain  and  sewer,  nor  is  it  sufficient  to 
carry  the  soil  through  the  trap  of  a  wash-out  closet  in  every 
case.  Eighteen  tests  were  made  by  Dr.  Charles  Porter,  of 
Stockport,  with  a  well-known  wash-out  closet.  In  six  tests 
a  3-gallon  flush  was  used,  and  although  the  closet-trap  was 
cleared  in  every  case,  the  4-in.  disconnecting  trap  was 
cleared  only  twice  ;  twelve  tests  with  2^-gallon  and  2-gallon 
flushes  showed  that  these  were  utterly  inadequate — in  eight 
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cases  the  closet-trap  was  not  cleared,  in  five  the  drain  was 
not  cleared,  and  in  every  case  the  disconnecting  trap 
retained  a  portion  of  the  soil.  The  results  of  tests  with  a 
wash-down  closet  were  much  better  ;  the  closet-trap  and 
drain  were  cleared  by  a  2 -gallon  flush,  but  in  no  case  was 
this  sufficient  to  clear  the  4-in.  disconnecting  trap.  A 
2 1 -gallon  flush  was  not  very  much  better,  but  three  gallons 
invariably  cleared  the  closet,  drain,  and  trap.  In  all  cases 
the  drain  was  47  ft.  long  with  a  gradient  of  i  in  40,  and  had 
one  rounded  right-angle  bend.  With  a  6-in.  drain  (gradient 
i  in  60)  and  a  6-in.  disconnecting  trap,  even  a  6-gallon 
flush  cleared  the  trap  only  twice  in  four  tests.  These  and 
other  experiments  show  clearly  that  the  limit  of  two  gallons 
is  too  low,  and  there  is  a  growing  feeling  that  all  water- 
companies  ought  to  be  compelled  by  law  to  follow  the 
example  of  Brighton  and  some  other  authorities  in  allowing 
at  least  three  gallons  for  flushing  a  water  closet.  The  extra 
cost  of  a  3-gallon  cistern  is  very  small,  and  this  size  ought 
to  be  used  in  every  case  where  the  regulations  admit  or 
where  the  water  supply  is  private.  Many  siphonic  closets 
require  a  3-gallon  flush  to  ensure  siphonic  action,  and 
the  large  water-areas  of  some  wash-down  closets  also  render 
an  ample  flush  desirable. 

Flushing  Valves. — It  was  at  one  time  the  practice  to 
supply  water-closets  through  a  valve  (either  simple  or 
regulating)  placed  in  the  cistern  used  for  storing  drinking 
water,  but  this  arrangement  is  now  almost  universally 
condemned  by  sanitary  authorities,  and  ought  never  to  be 
adopted.  Valve-closets  are  often  supplied  through  some 
kind  of  valve  fitted  on  the  supply-pipe  under  the  seat  of  the 
closet.  The  simplest  forms  are  the  "Stool"  and  "  Cottage" 
valves,  but  as  these  continue  to  supply  water  as  long  as  the 
handle  is  held  up,  they  are  not  as  a  rule  approved  by  water- 
companies.  Regulating  valves  were  therefore  introduced, 
which  close  automatically  after  the  passage  of  a  certain 
quantity  (usually  2  gallons)  of  water,  whether  the  lever  is 
held  up  or  not.  All  these  valves  are  apt  to  get  out  of  order, 
and  water-closets  are  now  generally  supplied  directly  from  a 
separate  cistern  having  an  inlet  controlled  by  a  ball-valve,  so 
that  the  supply  is  automatically  shut  off  when  the  cistern  is  full. 
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Flushing  Cisterns. — Water-closet  flushing  cisterns  are 
of  three  main  types — the  valve,  the  siphon,  and  the  tipper. 
A  fourth  kind,  which  may  be  called  the  pneumatic,  may  be 
used  with  high-pressure  supplies. 

In  "combination"  closets  the  cisterns  are  fixed  im- 
mediately above  the  seats,  and  may  be  either  of  valve  or 
siphon  type,  but  with  specially  large  outlets.  In  some 
valve  cisterns  of  this  kind  the  outlet  is  4  in.  in  diameter, 
and  in  siphon  cisterns  2\  in.  Three-gallon  cisterns  ought 
to  be  used  where  possible. 

Siphonic  closets  must  be  fitted  with  special  cisterns, 
adapted  for  the  several  closets,  and  designed  so  that  the  full 
flush  will  be  discharged  whether  the  handle  is  continuously 


FIG.  115. 
Single-valve  Cistern  of  Wood  lined  with  Lead. 

held  or  immediately  released.  Valve  cisterns  with  floating 
valves  may  be  used,  or  suitable  siphon  cisterns.  The 
capacity  ought  to  be  that  recommended  by  the  maker  of 
the  closet.  Some  makers  say  that  their  siphonic  closets 
will  work  "  perfectly  "  with  a  2-gallon  flush,  but  at  the  same 
time  they  "  strongly  "  recommend  a  3-gallon  cistern  "where 
permitted  by  the  water  companies."  This  strong  recom- 
mendation seems  to  throw  some  doubt  on  the  perfection  of 
the  action  with  a  2-gallon  flush,  and  the  larger  cistern  ought 
therefore  to  be  used. 

i.  Valve  Cisterns. — The  simplest  form  of  cistern 
contains  a  single  valve.  Fig.  115  shows  a  wooden  cistern 
of  this  kind  lined  with  lead.  When  the  lever  at  A  is 
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depressed,  the  valve  B  is  raised  from  its  seating,  and  the 
water  continues  to  flow  down  the  flush-pipe  as  long  as  the 
lever  is  depressed  or  until  the  cistern  is  empty.  In  order 
to  prevent  a  continuous  flow  of  water,  the  flushing  lever  in 
this  example  is  attached  to  the  lever  of  the  ball  tap  by  the 
link  C,  so  that  the  ball  is  raised  and  the  water  shut  off  as 
long  as  the  flushing  lever  is  depressed  at  A.  An  arrange- 
ment of  this  sort  is  demanded  by  many  water  companies. 
The  inlet  is  shown  at  D  and  the  overflow  at  E. 

Double-valve  cisterns  consist  of  two  chambers,   usually 
formed  by  means  of  a  longitudinal  partition ;  in  the  first 


FIG.  116. 
Cast-iron  Double -valve  Cistern  with  After-flush  Chamber. 

chamber  the  inlet  and  ball-cock  are  placed,  and  also  a  valve 
fitted  on  a  small  compartment  communicating  with  the 
second  chamber,  in  which  the  flushing  valve  is  placed. 
The  two  valves  are  so  connected  to  the  flushing  lever  that 
one  is  closed  while  the  other  is  open.  Fig.  116  shows  such 
a  cistern  fitted  with  an  after-flush  box,  for  use  with  a  valve- 
closet.  When  the  cistern  is  being  filled  the  valve  A  is 
open,  and  the  water  passes  through  the  opening  into  the 
small  compartment  B,  and  thence  into  the  second  chamber 
of  the  cistern,  until  both  are  filled  to  the  level  at  which  the 
ball-valve  is  closed.  When  the  flushing  lever  at  C  is 
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depressed  it  closes  the  small  valve  A,  and  thus  closes  the 
communication  between  the  two  chambers,  and  at  the 
same  time  opens  the  flushing  valve  D,  so  that  the  water 
in  the  second  chamber  pours  down  into  the  after-flush  box 
E  and  the  flush-pipe  F.  On  releasing  the  lever,  the  valve 
D  is  closed  and  the  valve  A  opened,  and  the  water  stored 
in  the  first  chamber  passes  into  the  second,  thus  lowering 
the  ball  and  admitting  a  fresh  supply.  A  small  hole  G  in 
the  flush-pipe,  near  the  bottom  of  the  after-flush  box,  allows 
the  water  in  this  to  drain  away  to  the  basin  after  the  valve 
D  is  closed ;  an  air-pipe  carried  up  from  the  box  to  the  top 
of  the  cistern  supplies  the  necessary  air. 

Sometimes  the  two  chambers  are  above  each  other,  the 
lower  containing  the  amount  allowed  for  flushing.  In 
cisterns  of  this  kind  a  standpipe  passes  upwards  from  the 
top  of  the  lower  chamber  through  the  upper  chamber  to  a 
point  above  the  water-level,  and  the  spindle  attached  to  the 
flushing-valve  is  carried  down  the  stand-pipe,  which  also 
serves  as  an  air-pipe  for  the  lower  chamber. 

The  upper  chamber  is  sometimes  large  enough  to  hold 
six  or  more  gallons,  an  arrangement  which  is  advantageous 
where  the  water-supply  is  intermittent  or  at  a  low  pressure. 

It  is  obvious  that  if  the  flushing  lever  of  an  ordinary 
single  or  double-valve  cistern  is  released  too  soon,  only  a 
portion  of  the  water  will  be  discharged,  and  although  this 
may  be  sufficient  to  clear  the  basin,  it  may  be  utterly 
inadequate  to  flush  the  soil  through  the  closet-trap  and 
drain.  To  remedy  this  defect  a  float  is,  in  some  cisterns, 
attached  to  the  flushing-valve,  so  that  this  does  not  return 
to  its  seating  as  soon  as  the  handle  is  released ;  this  device 
ensures  the  discharge  of  practically  the  full  flush  every 
time  the  handle  is  pulled. 

The  chief  advantage  of  valve-cisterns  is  that  they  are 
less  noisy  than  the  common  siphon-cisterns,  which  are 
objectionable  on  account  of  the  loud  gurgling  and  sucking 
sound  caused  by  the  inrush  of  air  as  the  water  reaches  the 
foot  of  the  short  leg  of  the  siphon.  The  double-valve 
cistern  has  the  further  advantage  of  being  more  silently 
filled,  especially  if  a  pipe  is  carried  from  the  outlet  of  the 
ball-valve  to  the  bottom  of  the  first  chamber,  as  the  end  of 
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this  will  be  always  below  water.  Another  advantage  of  the 
valve-cistern  is  that  it  can  be  operated  at  any  stage  of  the 
filling ;  this  is  often  a  great  convenience,  as  the  first  flush 
does  not  invariably  cleanse  the  basin.  Siphon-cisterns  can- 
not be  discharged  till  the  water  has  reached  a  certain  level, 
and  in  many  cases  several  minutes  must  elapse  before  a 
second  flush  can  be  given. 

2.  Siphon  Cisterns.— The  water  in  these  is  discharged 
by  siphonic  action,  and  the  principal  difference  between  the 
various  kinds  lies  in  the  method  of  starting  this  action. 
Four  methods  are  in  general  use — the  valve,  the  dome,  the 
plunger,  and  the  displacer.  In  the  valve-siphon  cistern 
(fig.  117),  the  depression  of  the  flushing  lever  A  raises  the 


FIG.   117. 
Valve-siphon  Cistern. 

valve  B  and  admits  water  into  the  long  leg  of  the  siphon ; 
on  releasing  the  lever  the  valve  closes,  and  the  greater 
portion  of  the  remaining  water  is  drawn  up  the  short  leg  C 
and  siphoned  out.  If,  on  the  other  hand,  the  lever  A  is 
held  down,  the  water  continues  to  flow  through  the  open 
valve  B  (exactly  as  in  an  ordinary  single-valve  cistern), 
but  the  discharge  is  less  rapid  and  less  complete  than  when 
the  siphon  is  in  action.  In  the  illustration  the  cistern  is  of 
cast-iron  and  the  siphon  of  brass  ;  in  cheaper  cisterns  the 
siphon  is  of  cast-iron.  A  link  connects  the  flushing  lever 
and  the  ball  lever,  so  that  the  latter  is  held  up  and  the 
water  shut  off  as  long  as  the  end  A  of  the  flushing  lever  is 
depressed.  An  objection  often  raised  to  this  type  of  cistern 
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is  that  the  valve  may  get  out  of  order ;  on  the  other  hand 
the  valve  is  noiseless  in  action  and  starts  the  siphonage 
most  effectually. 

Two  examples  of  the  dome  siphon  cistern  are  given  in 
figs.  118  and  119.  Winn's  "Acme"  cistern  (fig.  118)  has 
been  very  largely  used.  The  dome  or  cap  A  forms  with 
the  stand-pipe  B  an  annular  siphon.  On  depressing  the 
flushing  lever  at  C  the  dome  is  raised,  and  the  water  in  the 
annular  space  rises  with  it  and  charges  the  siphon.  The 
lever  may  then  be  released,  and  the  siphonic  action  will 
continue  till  the  cistern  is  practically  empty.  The  trap  at 
D  renders  the  starting  of  siphonic  action  more  certain  and 


FIG.  118. 
Winn's  "Acme"  Siphon  Cistern. 

more  easy.  The  mechanism  is  extremely  simple,  and  there 
are  no  valves  (except  the  ball-valve)  to  get  out  of  order. 
The  cistern  is  made  with  tapered  sides  to  reduce  the  risk  of 
breakage  by  frost,  and  can  be  obtained  of  cast-iron,  as 
shown,  or  of  wood  lined  with  lead,  and  in  sizes  from  i  to 
4  gallons. 

The  cistern  illustrated  in  fig.  119  is  made  of  white  or 
amber  enamelled  stoneware  with  the  movable  dome  of  the 
same  material.  The  stand-pipe  is  of  lead  i  J  in.  in  diameter, 
extending  a  little  above  the  top  of  the  cistern  to  prevent 
secret  waste,  and  the  flushing  lever  is  of  cast-iron.  Although 
known  as  Duckett's  "A-i  "  Plunger  Cistern,  it  is  really  of 
the  dome  type.  The  flushing  lever  is  forked  at  the  inner 
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end  and  attached  to  the  dome  by  a  link  on  each  side  as 
shown  by  the  dotted  lines.  The  lower  portion  of  the  dome 
is  of  greater  diameter  and  fits  somewhat  closely  into  the 
sunk  portion  of  the  cistern.  On  depressing  the  lever  at  A, 
the  dome  B  is  raised,  and  when  the  lever  is  suddenly  re- 
leased, the  dome  acts  as  a  piston  sliding  in  the  sunk  portion 
of  the  cistern,  and  forces  the  water  upwards  over  the  lip  of 
the  stand-pipe,  thus  starting  the  siphonic  action,  by  which 
water  is  drawn  through  the  holes  in  the  lower  part  of  the 
dome  until  the  cistern  is  nearly  empty.  Very  similar  cis- 
terns are  made  of  cast-iron  with  cast-iron  domes.  In  order 
to  ensure  a  sufficiently  rapid  descent  to  force  the  water  over 


FIG.  119. 
Duckett's  "A  i"  Stoneware  Siphon  Cistern. 

the  lip  of  the  stand-pipe,  the  dome  must  be  heavy;  it  is 
therefore  almost  invariably  noisy  in  action,  and  even  in  the 
best  cisterns  of  this  type  the  siphon  cannot  always  be  started 
at  the  first  or  even  second  attempt. 

In  the  plunger  siphon-cistern  the  siphon  is  started  by 
water  forced  into  it  by  means  of  a  plunger  or  disc.  In 
some  cisterns  of  this  type  siphonic  action  stops  when  the 
handle  attached  to  the  flushing  lever  is  released ;  these 
have  the  disadvantage  of  the  ordinary  valve-cistern  in  not 
giving  the  full  flush  every  time  the  closet  is  used.  Others, 
however,  continue  to  act  after  the  handle  is  released. 
Fig.  120  is  an  example  of  the  latter  kind,  known  as  the 
"  Monarch."  When  the  handle  is  pulled,  the  disc  A  (shown 
by  dotted  lines)  is  raised  and  forces  a  small  quantity  of 
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water  over  the  bend  at  the  top  of  the  siphon,  and  thus 
starts  the  siphonic  action.  In  other  cisterns  of  the  same 
type,  the  plunger  works  horizontally,  and  in  others  vertically. 
These  cisterns  are  less  noisy  than  those  with  heavy  domes, 
and  siphonage  is  more  readily  started.  They  are,  however, 
somewhat  more  complicated.  The  plunger  and  cylinder  in 
the  best  cisterns  are  made  of  brass.  In  some  cases,  the 
disc  itself  contains  a  valve  through  which  the  water  is  drawn 
after  the  siphonic  action  has  been  started,  but  this  valve 
introduces  another  possibility  of  defect. 

In  some  recent  cisterns,  such  as  the  "Aqua  Jet,"  the 


FIG.  120. 

The  "  Monarch  "  Siphon  Cistern. 

movement  of  the  handle  or  the  pressure  of  a  button  actuates 
a  small  disc  or  plunger,  which  forces  water  over  the  bend  of 
a  small  pipe  into  an  air-pipe  connected  at  the  top  to  the 
main  siphon  bend,  and  at  the  foot  to  the  flush-pipe,  a  dip- 
trap  being  interposed  between  the  siphon  and  flush-pipe. 
The  passage  of  the  water  down  the  air-pipe  draws  air  from 
the  siphon  bend,  and  thus  gradually  starts  the  siphonic 
action.  The  mechanism  is  operated  with  the  greatest  ease, 
and  is  silent  in  action. 

Siphonage   is   sometimes   started   by  means  of  a   large 
"  displacer  "  attached  to  the  flushing  lever  and  dipping  into 
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the  water.  The  displacer  is  so  designed  that,  when  the 
lever  is  depressed,  the  bulkier  portion  of  the  displacer 
enters  the  water  and  raises  the  level  sufficiently  to  cause 
the  water  to  overflow  the  stand-pipe  of  the  annular  siphon. 
In  these  cisterns,  the  top  of  the  stand-pipe  must  obviously 
be  below  the  top  of  the  cistern,  and  secret  waste  may  pos- 
sibly occur. 

3.  Tipper   Cisterns.— Cisterns  of  this   type  are   not 
often  used  for  water-closets,  as  they  give  rise  to  a  consider- 
able amount  of  splashing,  and  are  also  somewhat  noisy. 
The  essential  part  of  the  apparatus  is  a  tipper  or  tumbler 
swung  on  pivots  and  attached  to  the  flushing  lever  in  such 
a  manner  that,  when  the  handle  is  pulled,  the  tipper  is 
partially  turned  and  the  contents  are  discharged  into  the 
chamber  in  which   the  tipper  is  swung,   and  pass  thence 
down  the  flush-pipe. 

4.  Pneumatic  Cisterns. — These  are  only  adapted  for 
high-pressure  supplies.     The  cistern  is  a  closed  galvanised- 
iron  cylinder  regulated  to  hold  a  certain  quantity  of  water, 
in  addition   to  a  quantity  of  compressed  air.      When  the 
closet  is  not  in  use  the  cistern  is  empty,  and  there  is  there- 
fore no  risk  of  breakage  by  frost.     In  one  apparatus  of  this 
kind  pressure  on  the  seat  of  the  closet  opens  the  supply- 
valve,  closes  the  lower  portion  of  the  flush-pipe,  and  allows 
water  to  flow  up  the  flush-pipe  into  the  cistern,  where  the 
contained  air  is  compressed  to  an  extent  corresponding  with 
the  pressure  of  the  water.    With  a  water  pressure  of  70  Ibs., 
2  gallons  will  enter  the  cistern  in  less  than  a  minute.     As 
soon  as  the  pressure  on  the  seat  is  withdrawn  the  supply- 
valve   closes   automatically,    and   in   so   doing    opens   the 
flush-pipe,  down  which  the  water  in  the  cistern  is  forced  by 
the  compressed  air  with  great  velocity  into  the  closet-basin. 
There  is,  of  course,  a  possibility  of  the  valves  and  other 
mechanism  getting  out  of  order.     This  apparatus  has  not 
yet  passed  beyond  the  experimental  stage. 

Materials.— Cisterns  are  commonly  made  of  cast-iron 
painted  inside  and  outside,  but  the  paint  soon  wears  off, 
and  the  metal  rusts  and  discolours  the  water,  and  eventually 
stains  the  basin.  Galvanised-iron  cisterns  (either  cast-iron 
or  sheet-iron  with  seamed  or  riveted  joints)  are  very  little 
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better  in  this  respect  if  the  water  is  soft.  Vitreous  enamel 
is  often  applied  to  cast-iron  cisterns,  and  is  a  much  better 
protection.  Iron  cisterns  are,  however,  somewhat  noisy, 
and  are  apt  to  be  cracked  by  frost,  especially  if  fixed  in 
external  closets.  Wood  cisterns  are  better  in  both  respects, 
and  may  be  lined  with  lead  weighing  4  Ib.  or  5  Ib.  per 
superficial  foot,  or  with  copper.  Glazed  fireclay  or  por- 
celain cisterns  are  also  occasionally  used,  but  are  not  suited 
for  external  closets  on  account  of  the  risk  of  breakage  by 
frost.  All  cisterns  in  houses  ought  to  be  provided  with 
covers  to  deaden  the  sound,  or  entirely  cased  with  wood- 
work. 

Noisy  Flushing. — Many  water-closets  are  undoubtedly 
very  noisy  in  action.  The  rush  of  water  in  the  basin  can- 
not be  entirely  prevented,  but  the  sound  may  be  deadened 
by  the  use  of  a  hinged  lid  over  the  seat,  and  by  fixing  the 
cistern  at  a  low  level  with  a  correspondingly  larger  flush- 
pipe  and  valve  or  siphon ;  it  is  one  advantage  of  the 
"  Combination  "  closets  that  the  discharge  creates  very  little 
noise  in  the  basin. 

Flushing  cisterns  are  often  very  faulty  in  this  respect. 
The  ball- valve  may  admit  the  water  with  a  loud  hissing 
sound,  or  may  give  rise  to  "water-hammer"  in  the  pipes  ; 
the  mechanism  (as  in  some  dome  siphon  cisterns)  may  be 
very  clumsy ;  and  in  siphon  cisterns  the  inrush  of  air  at  the 
conclusion  of  the  flush  may  cause  a  loud  gurgling  and 
sucking  sound. 

In  the  case  of  high-pressure  services  it  is  a  good  plan  to 
fix  a  screw-down  stop-cock  on  the  supply-pipe,  so  that  the 
supply  to  the  ball-valve  can  be  regulated ;  if  this  is  done, 
and  the  ball-valve  is  of  the  full- way  type,  hissing  and  water- 
hammer  will  be  almost,  if  not  altogether,  prevented.  A 
simple  device  for  deadening  the  noise  of  the  supply  consists 
in  attaching  a  pipe  to  the  outlet  of  the  ball- valve  and 
carrying  it  down  to  the  bottom  of  the  cistern,  so  that  the 
end  is  either  permanently  below  the  water  remaining  in  the 
cistern  after  each  flush,  or  is  soon  covered  by  the  incoming 
water.  Such  pipes  are  shown  in  figs.  119,  120,  and  121. 
Cisterns  with  heavy  mechanism  ought  not  to  be  selected. 

Several  devices  have  been  designed  for  preventing  the 
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noisy  rush  of  air  in  siphon  cisterns.  One  of  these  (Baxen- 
dale's  "New  Pattern")  is  shown  in  fig.  121.  The  cistern  is  of 
the  dome  type,  and  an  air-pipe  A  is  connected  near  the  foot 
of  the  stand-pipe,  and  carried  up  above  the  water  level  and 
bent  downwards  again  nearly  to  the  bottom  of  the  cistern. 
In  this  pipe  a  hole  B  is  bored.  When  the  siphonic  action 
is  in  progress  the  float  C  descends  and  covers  the  hole,  but 
as  it  does  not  fit  closely  against  the  pipe,  a  small  amount  of 
air  is  admitted  at  B  during  the  descent  of  the  float.  This 
gradual  introduction  of  air  checks  the  siphonic  action  very 
slightly,  but  greatly  reduces  the  rush  of  air  when  the  cistern 
is  emptied.  The  makers  claim  that  "  the  sucking,  swirling 


FIG.  121. 
Baxendale's  "New  Pattern"  Siphon  Cistern. 

noise  is  entirely  prevented."  D  is  the  inlet  pipe  carried 
down  to  the  bottom  of  the  cistern.  Another  device  is 
sometimes  adopted  for  siphons  of  ordinary  type,  such  as 
that  shown  in  fig.  117.  A  small  pipe  (not  exceeding  J  in. 
in  diameter)  is  taken  from  the  crown  of  the  siphon,  and 
bent  down  into  the  water  to  a  sufficient  depth  to  admit  air 
and  check  the  siphonage  towards  the  end  of  the  flush. 

Many  cisterns  are  fitted  with  f-in.  ball-valves,  but  this 
size  is  too  small  for  rapid  filling  if  the  pressure  is  low,  and 
for  silent  action  if  the  pressure  is  high.  It  is  much  better 
to  have  a  larger  ball-valve,  controlled  where  necessary  by  a 
stop-cock  on  the  supply-pipe. 
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Flushing  Mechanism. — Cisterns  are  usually  actuated 
by  means  of  a  chain  and  handle  attached  to  the  flushing 
lever.  To  prevent  the  swinging  of  the  handle  a  rod  may  be 
substituted  for  the  lower  part  of  the  chain,  and  made  to 
pass  through  two  brackets  projecting  from  a  back  plate,  as 
shown  in  fig.  121  A.  For  asylums  a  brass  slide 
working  in  a  dovetailed  groove  is  sometimes 
used,  the  whole  of  the  chain  being  enclosed 
in  a  casing,  so  that  the  inmates  cannot  tamper 
with  it ;  this  is  a  convenient  arrangement,  and 
has  a  good  appearance.  A  more  novel  device 
is  a  press-button,  like  that  used  for  electric 
bells,  but  this  is  only  applicable  to  special 
kinds  of  cisterns.  Automatic  action  is  desir- 
able in  certain  places.  Numerous  devices 
have  been  designed,  including  seat,  treadle, 
and  door  action.  One  example  of  seat-action 
was  illustrated  in  fig.  105,  and  another  has 
been  described  under  the  heading  of  pneu- 
matic cisterns.  The  mechanism  ought  to  be 
as  simple  as  possible. 

Flush- pipes. — Flush-pipes  from  cisterns 
fixed  in  the  usual  manner  about  6  ft.  or  7  ft. 
above  the  floor  are  commonly  i  J  in.  or  ij  in. 
in  diameter  according  to  the  type  of  cisfern, 
and  may  be  of  lead  (iwt  less  than  9  Ibs.  per 
yard  for  ij-in.  pipe  and  ioi  Ibs.  for  i^-in.), 
or  of  galvanised  iron,  copper,  or  brass.  Flush- 
pipes  of  the  three  last-named  metals,  bent 
to  the  proper  curves,  are  supplied  by  the 
makers  of  the  cisterns  and  closets,  and  are 
more  easily  fixed  than  lead  pipes ;  they  have 
also  the  advantage  of  being  of  the  length 
which  has  been  found  by  experience  to  be 
best  suited  to  the  closet  and  cistern.  Gal- 
vanised iron  can  only  be  recommended  for  cottages,  work- 
shops, and  other  places  where  strict  economy  as  well  as 
rough  usage  must  be  considered.  The  brass  pipes  may  be 
either  polished  or  nickel-plated,  and  the  copper  may  be 
finished  in  the  various  ways  already  described.  Unnecessary 
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bends  should  be  avoided,  and  all  bends  required  ought  to 
be  as  easy  as  possible  so  as  not  to  reduce  too  much  the 
velocity  of  the  water.  It  is  a  good  plan  to  fix  a  clip  and 
indiarubber  buffer  on  the  flush-pipe  at  the  proper  height  to 
receive  the  hinged  flap  or  seat  when  these  are  raised. 

The  nozzle  formed  on  the  closet  for  receiving  the  flu-sh- 
pipe  is  generally  horizontal,  but  in  some  closets  it  is  vertical, 
so  that  no  bend  is  required  at  the  foot  of  the  flush-pipe. 

Overflows. — Overflow-pipes  from  flushing  cisterns  are 
almost  invariably  of  lead  |  in.  in  diameter  and  weighing  not 
less  than  5  Ibs.  per  yard.  For  high-pressure  supplies,  a 
larger  overflow  is  desirable.  The  pipes  ought  to  be  carried 
through  the  nearest  wall  and  left  with  the  end  open  or 
merely  covered  with  a  flap.  They  ought  not  to  be  con- 
nected with  the  flush-pipes  of  siphon  cisterns,  even  if  there 
is  no  water  company  to  object,  as  the  connection  will 
interfere  with  the  siphonic  action,  at  any  rate  if  the  joint  is 
not  close  to  the  closet-basin. 
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CHAPTER   XV. 

TROUGH-CLOSETS,  LATRINES,  AND 
WASTE-WATER  CLOSETS. 

i. — Trough  -  Closets. — Trough-closets  are  a  simple 
kind  of  water-closet,  and  have  been  extensively  used  in 
connection  with  factories,  barracks,  schools,  and  other 
buildings,  where  accommodation  is  required  for  a  large 
number  of  persons,  and  where  simplicity  of  construction, 
strength,  and  automatic  action  are  desired. 

In  some  early  trough- closets  a  valve  was  placed  in  a 
small  compartment  at  one  end  of  the  trough,  and  the 
contents  were  discharged  by  raising  the  valve.  A  small 
chamber  was  provided  at  the  other  end  and  fitted  with 
a  ball-tap  to  regulate  the  height  of  the  standing  water.  In 
another  example,  a  standing  waste-and-overflow  was  fitted 
over  the  outlet-trap.  The  depth  of  water  was  regulated  by 
the  overflow,  and  the  contents  of  the  trough  were  dis- 
charged by  raising  the  overflow  tube  from  its  seat.  A  great 
depth  of  water  can  be  obtained  by  these  means,  but  auto- 
matic arrangements  are  now  generally  preferred. 

More  modern  trough-closets  have  a  trough — generally  of 
salt-glazed  stoneware — with  a  weir  at  one  end,  so  that  a 
certain  amount  of  water  is  always  retained  in  the  trough 
for  the  reception  of  the  soil,  and  with  a  flush-pipe  at  the 
other  end  fed  from  a  cistern  usually  automatic  in  action. 
Longitudinal  and  transverse  sections  of  a  simple  type  are 
given  in  fig.  122;  the  top  of  the  trough  is  open  from  end 
to  end,  the  seat  being  simply  a  continuous  wood  rail 
bolted  to  the  front  edge.  A  course  of  splayed  bricks  is 
shown  along  the  back  to  prevent  liquid  or  solid  matter 
falling  into  the  space  behind  the  trough.  As  dirt  from  the 
floor  of  the  closet  is  certain  to  be  blown  or  swept  into  this 
space,  it  is  a  good  plan  to  fill  it  with  fine  cement  concrete 
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after  the  trough  has  been  tested ;  the  angle  above  the  top 
of  the  trough  can  then  be  finished  with  glazed  bricks  or 
with  a  triangular  fillet  of  cement.  The  water  from  the 
flush-pipe  is  in  this  example  discharged  through  a  bent 
nozzle  opening  near  the  bottom  of  the  trough — an  arrange- 
ment which  reduces  the  splashing  and  ensures  a  better 
flush  than  if  the  pipe  discharges  vertically  into  the  standing 
water. 

The  troughs  are  generally  made  in  lengths  of  about  2  ft., 


FIG.  122. 
Ordinary  Type  of  Trough-Closet. 


but  in  order  to  reduce  the  number  of  joints  special  troughs 
can  be  obtained  up  to  4  ft.  6  in.  long.  The  troughs  must 
be  set  perfectly  level ;  if  the  outlet  end  is  too  high  the  soil 
will  be  difficult  to  flush  out,  and  if  it  is  too  low,  the  depth 
of  the  standing  water  will  be  reduced  towards  the  inlet  end. 
The  joints  ought  to  be  made  with  neat  cement,  and  the 
troughs  tested  by  filling  them  with  water  after  plugging  the 
outlet. 

The  points  to  be  observed  in  trough-closets  are  (i)  that 
the  sides  of  the  trough  above  the  water  level  are  so  designed 
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that  they  cannot  be  easily  fouled,  (2)  that  the  depth  of  the 
standing  water  is  sufficient  to  cover  the  soil,  while  at  the 
same  time  the  quantity  of  water  is  not  unduly  increased, 
and  (3)  that  the  shape  of  the  trough  is  such  that  the 
contents  are  easily  flushed  out.  Various  sections  are  given 
in  fig.  123;  A  is  a  simple  arc,  measuring  about  three- 
quarters  of  the  circumference  of  the  circle ;  B  is  a  good 
shape,  having  the  greatest  depth  of  water  towards  the  back 
of  the  trough ;  C  is  less  satisfactory  as  the  greatest  depth  is 
in  the  middle ;  D  is  a  massive  trough  with  flat  base,  which 


FIG.  123. 
Transverse  Sections  of  various  Trough-Closets. 

can  be  bedded  in  cement  mortar  on  the  floor  of  the  room ; 
E  is  peculiar  in  having  a  perforated  flushing-rim  along  both 
sides. 

Trough-closets  are  also  made  with  a  siphonic  discharge. 
Duckett's  apparatus  is  shown  in  fig.  124.  The  trough  is  of 
improved  shape,  and  has  a  channel  bolted  along  the  back 
edge  to  serve  as  a  flushing-rim  and  as  a  conduit  for  the 
water.  The  inlet  A  is  3  in.  in  diameter,  and  is  supplied 
from  an  automatic  siphon  flush-tank.  An  air-pipe  B  is 
carried  up  from  the  top  of  the  bend  between  the  two  outlet- 


142  SANITARY  FITTINGS  AND  PLUMBING. 

traps,  and  is  so  connected  to  the  flush-tank  that  siphonage 
in  the  trap  C  is  stopped  before  all  the  contents  of  the  tank 
have  been  discharged;  the  last  portion  of  the  flush  is 
therefore  available  for  recharging  the  trough.  The  whole 
of  the  flush-water  passes  through  the  troughs,  and  the 
outlet-traps  can,  of  course,  be  turned  in  any  direction. 

Instead  of  the  continuous  open  top,  trough -closets  are 
often  made  with  the  top  of  each  section  partially  covered, 
so  that  wood  seats  of  ordinary  form  can  be  attached.  In 


FIG.  124. 
Duckett's  Siphonic  Trough-Closet. 

other  cases  the  trough  is  replaced  by  a  round  or  oval  tube, 
with  a  junction  at  the  top  for  the  reception  of  the  seat,  as 
shown  in  fig.  125.  The  vertical  portion  ought  to  be 
specially  designed  to  prevent  fouling.  The  space  behind 
such  closets  cannot  possibly  be  kept  clean,  and  ought 
therefore  to  be  filled  with  fine  concrete.  Fig.  126  shows 
another  modification,  in  which  the  only  standing  water  is  in 
the  dished  junction-piece  under  each  basin.  This  water  is 
too  shallow  to  be  of  much  use.  v 
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Trough-closets  require  a  large  volume  of  water.  A 
discharge  of  fifty  gallons  is  sometimes  allowed  for  ranges  up 
to  12  ft.  in  length,  seventy  gallons  for  ranges  from  13  ft.  to 
17  ft.  long,  and  100  gallons  for  ranges  from  1 8  ft.  to  22  ft. 
long.  These  quantities  give 
a  minimum  flush  of  about 
ten  gallons  per  seat,  but 
smaller  quantities  down  to 
six  or  even  four  gallons 
per  seat  are  often  allowed, 
although  of  course  the  result 
is  less  satisfactory.  The  dis- 


FIG.  125. 

Trough-Closet   with  Junction 
for  Seat. 


charge  of  these  large  volumes 
of  water  causes  a  consider- 
able amount  of  splashing, 
which  is  often  very  annoying. 
The  flush-tank  may  be  regulated  to  discharge  automatically 
at  stated  intervals.  No  hard  and  fast  rule  can  be  laid  down 
as  to  the  number  of  flushes  required  daily,  as  so  much 
depends  upon  the  amount  of  usage  which  the  closets 
receive ;  but  it  is  always  best  to  err  on  the  side  of  cleanli- 
ness. Sometimes  a  "  controlling 
vessel "  is  fitted  to  the  trough 
and  so  arranged  as  to  receive  the 
overflow  of  water  caused  by  the 
deposits.  The  filling  of  this 
vessel  brings  on  a  supply  of 
water  to  the  flush-tank  (which 
has  already  been  partially  filled 
through  a  pipe  controlled  by  a 
ball-tap),  and  starts  the  siphonic 
action.  The  frequency  of  the 
discharge  is  thus  automatically 
regulated  by  the  usage  of  the 
closets.  An  objection  to  such 
an  apparatus  is  that  the  closets 
may  remain  unflushed  for  long  periods,  although  containing 
a  considerable  amount  of  objectionable  matter. 

2.  Latrines. — Trough-closets  are  far  from  satisfactory. 
The  standing   water  is  as  a  rule  too  shallow  to  cover  a 


FIG.  126. 

Modified  Trough-Closet. 
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number  of  deposits,  and  emanations  from  one  part  pass 
through  the  whole  range,  thus  increasing  the  risk  of  infec- 
tion. It  is  much  better  to  have  a  range  of  separate  basins 
trapped  from  each  other  by  the  standing  water.  The  name 
'•  latrines  "  may  with  advantage  be  confined  to  closets  of 
this  kind  in  order  to  distinguish  them  from  trough-closets. 
They  are  emptied  by  siphonic  action,  which  is  started  by 


FIG.  127. 
Range  of  Siphonic  Latrines. 

the  discharge  from  a  flushing-tank,  generally  automatic,  but 
sometimes  operated  by  a  pull. 

Fig.  127  shows  the  longitudinal  and  transverse  sections  of 
a  range  of  latrines  of  this  kind.  The  basins  are  usually  fixed 
2  ft.,  2  ft.  3  in.,  or  2  ft.  6  in.,  from  centre  to  centre,  but  longer 
connecting  pipes  can  be  obtained  if  required.  The  flush-pipe 
A  for  ranges  of  not  more  than  six  closets  is  2  J  in.  in  diameter 
with  ij-in.  branch  to  each  basin.  The  basins  are  provided 
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with  flushing  rims,  and  contain  a  considerable  quantity  of 
water,  which  is  held  up  by  the  weir  of  the  siphon  at  B. 
Below  the  long  leg  of  the  siphon  a  trap  C  is  fixed,  of  P  or 
S  shape,  fitted  with  a  nozzle  for  an  auti-siphonage  D.  The 
connecting  pipes  E  and  the  siphon  and  trap  are  4  in.  in 
diameter.  From  the  top  of  the  siphon  bend  a  f -in.  air-pipe 
F  is  carried  up  and  either  bent  down  into  the  cistern  or 
connected  with  the  flush- pipe,  in  such  a  manner  that  the 
siphonic  discharge  of  the  closets  will  cease  at  a  certain 
point  in  the  discharge  of  the  flush-tank ;  the  last  portion  of 
the  flush  is  thus  utilised  for  re-charging  the  closets.  It  is 
difficult  to  regulate  this  exactly,  and  the  standing  water  is 
often  considerably  below  the  level  of  the  weir  at  B.  To 
obviate  this,  a  small  vessel  with  a  separate  supply-pipe 
controlled  by  a  ball-valve  may  be  advantageously  fixed  on 
the  floor  at  one  end  of  the  range,  and  connected  to  the 
junction-pipe  under  the  first  basin.  The  ball-valve  is 
arranged  to  shut  off  the  supply  when  the  water  standing  in 
the  range  approximates  to  the  level  of  the  weir  at  B.  With 
high-pi  essure  supplies  secret  waste  may  easily  occur,  and 
many  water  companies  consequently  object  to  the  arrange- 
ment except  in  the  case  of  buildings  supplied  by  meter. 

The  connecting-pipes  in  fig.  127  are  above  the  floor, 
which  is  a  convenient  position  when  the  range  is  in  an 
upper  story,  but  the  space  behind  the  pipes  cannot  possibly 
be  kept  clean,  and  ought  therefore  to  be  filled  with  con- 
crete. The  stopper  G  facilitates  access  to  the  'connecting- 
pipes.  In  many  cases  longer  hoppers  are  used  and  the 
connecting-pipes  are  laid  below  the  floor. 

It  is  obvious  that  when  (as  in  fig.  127)  the  hoppers  are 
fixed  on  the  top  of  the  pipes  the  contents  of  the  first  hopper 
are  drawn  under  each  successive  hopper,  and  perfect  isola- 
tion is  not  obtained.  A  slight  improvement  is  effected  by 
placing  the  siphon  transversely  in  the  middle  of  the  range 
instead  of  at  one  end.  A  more  recent  form  of  Duckett's 
latrine  has  the  pipes  behind  the  hoppers,  each  hopper 
having  an  oblong  outlet  at  the  back,  fitting  into  a  corre- 
sponding socket  in  the  side  of  the  pipe.  This  ensures  an 
almost  perfect  isolation. 

Latrines  are  often  fixed  in  well-ventilated  outbuildings 
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with  thin  walls,  and  are  thus  practically  unprotected  from 
frost.  The  result  has  been  that  in  many  cases  the  basins 
and  connecting-pipes  have  been  cracked  in  severe  weather. 
It  is,  therefore,  advisable  to  use  fittings  made  of  strong 
stoneware  of  considerable  thickness,  and  also  to  adopt 
some  arrangement  whereby  the  water  can  be  drawn  from 
the  range,  the  outlet-trap  being,  of  course,  left  charged  to 
prevent  the  passage  of  sewer  air  into  the  buildings.  In 
Duckett's  siphonic  latrines  a  cock  is  fixed  in  the  air-pipe 
connecting  the  siphon  and  tank ;  when  this  cock  is  closed 
and  the  flush-tank  discharged,  practically  the  whole  of  the 
water  is  siphoned  out  of  the  latrines. 

Wash -down  closets  are  often  fixed  in  ranges  to  form 
latrines,  and  flushed  by  a  single  tank.  The  outlets  of  the 
closet-traps  may  be  flanged  and  bolted  to  a  cast-iron  pipe 
above  the  floor,  or  may  be  connected  by  short  branch  pipes 
to  a  pipe  laid  below  the  floor.  The  closet  shown  in  fig.  105 
is  well  adapted  for  the  purpose,  having  a  flat  back  and  a  side 
outlet.  The  flush-tank  should  be  large  enough  to  give  a 
flush  of  five  or  six  gallons  to  each  basin  at  each  discharge. 

Flush  -  tanks.  —  Flush  -  tanks  for  trough  -  closets  and 
latrines  are  almost  invariably  of  the  siphonic  type,  and 
ought  to  be  designed  so  that  the  action  will  be  started  by  a 
drop-by-drop  supply.  In  some  cases  the  tank  is  filled  by 
repeated  discharges  of  a  tipper,  and  when  the  tank  is  filled  to 
the  top  of  the  siphon-pipe  another  discharge  of  the  tipper 
starts  the  siphonic  action ;  an  additional  supply-pipe  con- 
trolled by  a  tap  can  be  used  to  fill  the  tank  more  rapidly  if 
required.  Sometimes  large  tippers  are  used  instead  of 
siphon  -  tanks.  These  discharge  the  water  with  great 
velocity,  and  may  be  used  for  ordinary  trough-closets,  but 
do  not  give  the  after-flush  required  for  recharging  siphonic 
latrines. 

As  a  rule,  not  more  than  six  closets  are  fixed  in  one 
range,  but  occasionally  as  many  as  ten  have  been  flushed 
from  one  tank.  Where  more  than  six  closets  are  used,  the 
tank  must  be  at  "or  near  the  middle  of  the  range.  For  such 
ranges  the  tanks  are  of  large  size,  and  care  must  be  taken  in 
designing  the  building  to  allow  sufficient  height  at  the  points 
where  the  tanks  must  be  fixed.  The  height  from  the  floor 


LATRINES.  147 

to  the  bottom  of  the  tank  is  generally  about  6  ft.,  but  some 
makers  recommend  8  ft.  or  even  more,*  to  which  must  be 
added  the  depth  of  the  tank  and  sufficient  space  above  for 
removing  the  parts  of  the  siphon  in  case  repairs  are  re- 
quired ;  the  dome  of  an  annular  siphon  is  very  nearly  equal 
to  the  depth  of  the  cistern,  and  space  must  be  allowed  for 
removing  this.  The  following  dimensions  of  the  u  Tubal  " 
closet  range  may  prove  useful  :— 

Number  of  basins      ...  3       4       5       6       7       9  10 

in.     in.  in.     in.     in.     in.  in. 

Connecting-pipes       ...  4       4       4       4       6       6  6 

Trap 5i     5|     5!     5J     8       8  8 

Flush-pipe,  Vertical  ...  3       3       3       3       3i     3i  82 

„             Horizontal  3333333 

Tank,  Length            ...  30     28  30     36     36     44  42 

„       Breadth           ...  17     17  17     18     20     20  20 

„       Depth 24     30  30     30     30     30  36 

The  hoppers  are  usually  of  salt-glazed  stoneware  or 
enamelled  fireclay,  and  the  connecting-pipes  and  traps  of 
similar  materials  or  of  glass-enamelled  cast-iron. 

No  definite  rule  can  be  laid  down  as  to  the  number  of 
flushes  per  day  to  be  given  to  a  range  of  trough-closets  or 
latrines.  As  a  rule,  a  stopcock  is  fitted  on  the  supply-pipe 
to  the  flush-tank,  so  that  the  supply  can  be  regulated  to 
give  that  number  of  flushes  which  experience  proves  to  be 
necessary,  and  so  that  the  supply  can  be  shut  off  when 
required.  The  stopcock  should  be  placed  in  a  box  fitted 
with  a  lock  and  key.  Some  water  companies  stipulate  that 
the  connection  to  every  automatic  flush-tank  shall  be  by 
means  of  a  union  in  which  a  disc  is  inserted ;  the  size  of 
the  hole  in  the  disc  is  regulated  by  the  company  according 
to  the  number  of  flushes  required  during  the  day,  and  after 

*  If  the  tank  of  a  trough-closet  is  fixed  too  high,  the  splashing  may 
be  so  great  as  to  render  the  inlet  end  of  the  trough  quite  useless.  In 
one  building  designed  by  the  writer,  three  ranges  of  closets  of  the  type 
shown  in  fig.  126  were  used,  and  the  manager  of  the  works  insisted  on 
the  cistern  of  one  range  being  fixed  about  12  ft.  above  the  floor.  The 
result  was  that  the  water  splashed  over  the  first  seat  to  such  an  extent 
that  no  one  would  use  it. 
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the  disc  has  been  inserted,  the  union  is  sealed.  The  tanks 
must  be  supplied  directly  from  the  communication-pipe  or 
from  the  low  service  or  basement  cistern,  and  not  from  a 
cistern  at  any  higher  level,  and  must  be  placed  so  as  to  be 
easily  accessible  for  inspection. 

Flush-pipes. — The  flush-pipes  for  trough-closets  are  of 
simple  character  and  are  generally  supplied  with  the  tank 
and  trough.  For  latrines  the  pipes  must  be  more  com- 


FIG.   128. 
Flush-tank  and  Pipes  for  a  Range  of  Latrines. 

plicated,  as  a  branch  must  be  taken  to  each  basin.  The 
pipes  must  be  so  arranged  that  every  basin  receives  its 
proper  share  of  the  flush ;  this  can  best  be  effected  by 
placing  the  tank  above  the  middle  of  the  range,  and 
forking  the  main  down-pipe  so  that  it  makes  a  double 
connection  with  the  horizontal  flush-pipe  from  which  the 
branch  flush-pipes  are  taken.  A  still  more  complete 
arrangement  is  shown  in  fig.  128,  the  main  pipe  being  3  in. 
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in  diameter,  the  primary  branches  2  in.,  and  the  secondary 
branches  to  the  basins  ij  in.  Frequently,  however,  the 
main  down-pipe  is  connected  to  the  horizontal  pipe  at  right 
angles,  and  the  latter  is  carried  along  the  wall  immediately 
behind  the  basins  and  a  short  branch  is  taken  from  it  to 
each  basin  as  shown  in  fig.  127.  The  horizontal  pipe  and 
the  square  junctions  check  to  a  considerable  extent  the 
force  of  the  flush. 

3.  Waste-water  Closets. —  Many  water  companies 
make  an  extra  charge  for  ordinary  water-closets,  and  as  this 
charge  was  felt  to  be  somewhat  burdensome  to  the  occupiers 
of  small  cottages,  closets  were  designed  for  flushing  with  the 
waste  water  from  sinks.  The  early  closets  of  this  kind  were 
all  objectionable  on  account  of  the  great  length  of  the  tube 
(in  some  cases  4  ft.  6  in.)  from  the  seat  to  the  trap ;  this 
tube  was  soon  fouled,  and  the  closets  became  almost  as 
evil-smelling  as  the  pail-closets  they  were  intended  to  super- 
sede. Improvements  of  various  kinds  have,  however,  been 
effected  in  order  to  prevent  or  diminish  this  fouling,  such  as 
fixing  the  tube  in  a  slightly -inclined  position  instead  of 
exactly  vertical,  or  making  the  lower  portion  of  the  tube  of 
larger  area  than  the  pedestal,  so  that  fouling  would  be  con- 
fined to  the  latter,  which,  being  nearer  the  seat,  could  be 
more  easily  cleaned  from  the  top. 

The  essential  part  of  all  waste-water  closets  is  the  tipper 
for  the  reception  of  the  waste  water  from  the  sink  or  yard 
gully.  This  tipper  is  swung  on  pivots,  and  is  so  designed 
that,  when  filled  with  water,  it  overbalances  and  discharges 
the  water  with  considerable  velocity,  and,  when  empty, 
returns  to  its  horizontal  position.  It  is  usually  made  of 
glazed  stoneware,  with  a  capacity  of  three  gallons,  rubber 
buffers  being  provided  to  prevent  jarring  and  fracture.  In 
some  closets,  as,  for  example,  Day's  "  Stafford "  closet 
(fig.  129),  the  tipper  is  placed  directly  below  the  seat,  so 
that  it  receives  the  soil  as  well  as  the  waste  water.  The 
tipper  A  is  swung  in  the  container  B,  which  has  a  6-in. 
outlet  at  the  bottom,  and  fits  into  a  trap  C  tapering  from 
6  in.  to  4  in.  The  waste-water  inlet  is  shown  at  D. 
Lengthening  pipes  are  made  for  fixing  between  the  top  of 
the  container  and  the  pedestal  in  those  places  where  the 
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invert  of  the  inlet  is  more  than  about  n  in.  below  the  floor 
of  the  closet. 

In  courts  and  other  places  where  two  closets  must  be 
flushed  from  a  single  gully  the  first  closet  may  be  as  in 
fig.  129,  with  the  exception  that  a  diminishing  bend  takes 
the  place  of  the  trap  C.  From  this  bend  4-in.  drain-pipes 
are  laid  to  the  base-piece  of  the  second  closet,  and  the  trap 
is  fixed  under  this  base.  Plain  tubes  are  carried  up  from 
the  base  to  the  pedestal.  The  water  discharged  by  the 


Day's 


FIG.  129. 
Stafford"  Waste-water  Closet. 


tipper  in  the  first  closet  passes,  therefore,  through  the  base 
of  the  second  closet. 

J.  Duckett  &  Son's  "  Rapid  "  waste-water  closet  is  a  great 
improvement  on  the  older  types.  The  long  tube  between 
the  trap  and  the  pedestal  is  abolished  by  raising  the  tipper 
to  a  higher  level.  The  general  arrangement  is  shown  in 
fig.  130.  The  pedestal  is  a  wash-down  closet  and  trap  in 
one  piece,  but  instead  of  the  usual  flushing  rim,  a  channel 
is  formed  around  the  back  of  the  basin ;  the  pipe  from  the 
tipper  is  connected  to  this  channel  by  a  side  inlet.  Above 
the  tipping  chamber  a  channelled  block  20  in.  by  19  in.  by 
5  in.  is  fixed  to  receive  the  sink-waste  and  a  2 -in.  rain-water 
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or  other  pipe.  The  top  of  this  block  is  only  2  ft.  6  in. 
above  the  floor  of  the  closet,  so  that  this  floor  need  be  only 
one  or  two  steps  below  that  of  the  scullery.  This  is 
certainly  an  excellent  waste-water  closet,  and  may  be  safely 
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FIG.   130. 
Uuckett's  "Rapid"  Waste-water  Closet. 

used  in   places  where  the   ordinary  kind  would  prove   a 
nuisance. 

Experiments  in  several  towns  have  shown  that  houses 
provided  with  waste-water  closets  require  less  water  than 
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those  provided  with  ordinary  water-closets,  and  this  is  an 
advantage  not  to  be  overlooked  when  the  water-supply  is 
limited.  The  sewage  is  also  slightly  less  diluted,  and  this 
results  in  economy  at  the  outfall  works.  Waste-water 
closets  are  also  less  liable  to  injury  by  frost.  The  Sanitary 
Inspector  of  Burnley  reported  in  1895  that,  during  the  year 
ending  March  25,  6-5  per  cent,  of  the  waste-water  closets 
had  been  "  noted  as  being  out  of  order,  and  37-4  per  cent. 
of  clean-water  closets  ....  mainly  on  account  of 
the  frost." 

The  great  disadvantage  of  ordinary  waste-water  closets  is 
that  the  sides  of  the  tubes  are  quickly  fouled,  with  the 
result  that  the  closets  are  more  odorous  than  pleasant.  All 
waste- water  closets  are  objectionable  because  the  soil  is  not 
removed  immediately,  but  this  objection  is  not  so  serious  if 
there  is  a  good  depth  of  standing  water  to  receive  the  soil. 
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SLOP-HOPPERS  AND   SINKS. 

Water-closets  as  Slop-hoppers.— In  small  houses  the 
water-closet  generally  serves  also  as  slop-hopper,  and  is  well 
adapted  for  the  purpose  of  removing  the  slops,  but  affords  no 
facilities  for  cleansing  the  bedroom  utensils.  There  is  also 
a  danger  of  the  enamel  being  damaged  by  the  pails,  and  a 
further  objection  is  the  risk  of  splashing  either  on  to  the  floor 
or  the  seat.  As  already  pointed  out,  some  siphonic  closets 
are  set  in  action  by  a  pailful  of  slops,  and  are  therefore  un- 
satisfactory unless  fitted  with  an  automatic  arrangement  for 
starting  the  flushing  cistern.  Valve-closets  are  also  unsuitable, 
for  the  purpose,  as  the  slops  may  overflow  if  the  handle  of 
the  closet  is  not  pulled  at  the  moment  of  emptying.  When 
the  water-closet  is  intended  to  serve  as  a  slop-hopper  it 
ought  to  have  a  wide  rim  sloping  inwards,  or  to  be  fitted 
with  a  "slop-top,"  in  order  to  reduce  the  risk  of  splashing. 
If  the  closet  is  enclosed  with  woodwork,  a  square  slop-top 
of  enamelled  fireclay  ought  to  be  fixed  to  the  basin  under 
the  hinged  seat,  as  otherwise  the  floor  is  certain  to  become 
very  foul. 

Slop-hoppers. — A  proper  slop-hopper  or  sink  is,  how- 
ever, a  great  convenience,  and  a  suitable  number  must  be 
provided  in  all  large  houses,  and  also  in  hotels,  hospitals, 
and  other  buildings  where  a  large  quantity  of  slops  may  be 
produced.  The  term  "  slop-hopper "  is  often  applied  to 
fittings  for  the  simple  removal  of  slops,  and  the  term  "slop- 
sink  "  to  those  provided  with  hot  and  cold  water  in  addition 
to  the  flushing  apparatus. 

The  simple  slop-hopper  is  in  shape  very  similar  to  a 
wash-down  pedestal  closet;  a  movable  grate  of  porcelain 
or  brass  (the  latter  being  the  better  material)  is  often 
fitted  in  it  to  prevent  brushes  and  cloths  being  carried 
into  the  waste-pipe  and  drain,  and  the  apparatus  is  all  the 
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better  if  the  sides  and  back  are  raised  to  prevent  splashing. 

The  material  may  be  enamelled  cast-iron,  or  some  kind  of 

glazed  pottery.  A  wood 
or  metal  rim  is  sometimes 
fixed  along  the  front  to 
prevent  the  enamel  being 
chipped  by  pails.  The 
hopper  ought  to  be  of 
sufficient  size  to  receive 
without  splashing  a  pailful 
of  slops.  A  hopper  only 
9  in.  in  diameter  is  too 
small,  and  a  circular  hopper 
set  in  the  bottom  of  a  deep 
square  sink  is  also  objec- 
tionable, as  the  flats  around 
the  hopper  are  certain  to 
be  fouled  and  are  not 
touched  by  the  water  used 
for  flushing. 


FIG.   131. 
Ordinary  Type  of  Slop  hopper. 


The  slop-hopper 
shown  in  fig.  131  is 
of  cast-iron,  and  may 
be  painted,  vitreous- 
enamelled,  or  white 
porcelain -enamelled. 
Plain  painting  cannot 
be  recommended.  The 
hopper  is  of  the  ordi- 
nary short-hopper  water- 
closet  type,  but  with  a 
square  top  and  raised 
back  and  sides.  A 
flushing-rim  is  provided 
with  a  nozzle  for  con- 
nection to  the  flush-pipe 
of  a  cistern  or  to  a  sim- 
ple supply-pipe.  The 
trap  may  be  of  S  or  P  shape.  Similar  hoppers  are  made  of 
enamelled  fireclay.  This  form  of  hopper  is,  however, 


Pedestal  Slop-hoppe 
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objectionable    in    several    respects.      The   large    exposed 

surface  of  the  hopper  renders  cleansing  somewhat  difficult, 

and  the  outlet  of  the  S  trap  is  not  above  the  floor. 
The  pedestal  slop-hopper 

(fig.     132)     is     of    better 

design.     The  back  part  is 

raised  to  reduce  the  risk  of 

splashing,    the    basin    and 

trap  are  in    one   piece   of 

enamelled  fireclay,  the  out- 
let of  the  trap  is  above  the 

floor  and  clear  of  the  wall, 

and  a  hinged  brass  grate, 

A,  is  fitted  in  the  hopper 

to   form   a  stand   for  jugs 

and   other   utensils   which 

are  being  washed  or  filled 

from  the  draw-off  taps  pro- 
jecting from  the  wall  above. 

In  addition  to  these  taps,  a 

flushing   cistern,   having  a 

capacity   of  two   or   three 

gallons,  is  connected  to  the  nozzle  at  B,  and  operated  in  the 

same  manner  as  a 
water-closet  flush- 
ing cistern.  Fig.  133 
shows  a  "bracket" 
or  "  projector  " 
slop-hopper  on  the 
same  general  lines, 
but  fixed  clear  ol 
the  floor  and  with 
the  back  part  of 
the  top  inclined 
upwards  towards 
the  wall  instead 
of  the  raised  back 


Shanks's  "  Projector  "  Slop-hopper. 


FIG.   134. 
Adams's  Slop-hopper  with   Draining  Slab. 


Adams's  slop-sink    (fig.    134)  has 
the   pottery   fits   closely   against   the 


and  sides, 
flat  back,   so 


that 


wall ;    the  trap  is  of 
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P  shape,  with  the  outlet  in  the  side  of  the  pedestal.  The 
hopper  has  a  raised  back  and  side,  flushing  rim,  and  hinged 
brass  grating,  and  can  be  fitted  with  a  bed-pan  flushing 
nozzle  for  hospital  use.  At  one  side  an  enamelled  draining 
slab  is  fixed  to  receive  the  washed  utensils.  In  Twyfords' 
"  Birmingham  "  slop-sink  the  hopper  is  square  in  plan,  and 


FIG.  135. 
Shanks's  "  Victorian"  Slop-hopper  and  Sink  for  Hospitals. 

a  draining  slab  is  provided  on  one  side,  the  whole  being  in 
one  piece. 

Slate  or  marble  skirtings  are  sometimes  used  instead  of 
pottery,  and  may  be  supported  on  iron  brackets  or  on  a 
framework  of  wood,  but  the  latter  is  not  a  suitable  material. 

Hospital  Slop-hoppers  and  Sinks. — In  slop-sinks 
for  hospitals  provision  must  be  made  for  washing  bed- 
pans. The  "Victorian"  slop-sink  (fig.  135)  is  a  good 
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example.  The  hopper  and  trap  are  in  one  piece  of 
glazed  ware.  A  brass  grating,  A,  covered  with  impervious 
vulcanite,  is  hinged  at  B  in  such  a  manner  that  it  can  be 
swung  upwards  and  held  by  a  catch  when  not  required. 
The  grating  is  fitted  with  a  rose  and  jet,  C,  for  washing  bed- 
pans, one  of  these  being  shown  by  dotted  lines.  Water  is 
supplied  to  the  rose  and  jet  by  means  of  two  taps  (for  hot 
and  cold  water  respectively),  one  of  which  is  shown  at  D. 
Two  other  taps,  E,  supply  water  to  the  draw-off  nozzle,  F, 
which  is  swivel- jointed  at  G,  so  that  it  can  be  turned  up  out 
of  the  way.  The  sink  is  flushed  from  a  cistern  containing 


FIG.  136. 
Twyfords'  "  Middlesex  "  Slop-hopper  and  Washing-up  Sink. 

two  or  three  gallons,  the  down-pipe  being  shown  at  H ;  the 
flush  can  be  started  in  the  usual  way,  or  by  pressing  a 
button.  The  nozzle  for  receiving  the  flush-pipe  is  vertical, 
thus  facilitating  the  formation  of  the  joint,  and  doing  away 
with  the  usual  bend  in  the  flush-pipe.  The  outlet  of 
the  sink  is  well  above  the  floor  and  clear  of  the  wall,  and  is 
flanged  to  receive  the  soil-pipe  branch,  which  is  of  cast- 
iron,  glass- enamelled  inside,  with  a  socket  for  the  trap- 
ventilation  pipe. 

Flushing  Apparatus.— Many  slop-hoppers  are  fixed 
without  flushing  rims  and  cisterns,  but  cannot  be   recom- 
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mended.  Urine  is  a  very  foul  liquid,  and  slop-hoppers  are 
even  more  difficult  to  keep  clean  than  water-closets,  and 
ought  therefore  to  be  flushed  in  a  similar  manner.  The 
joints  at  the  outlets  of  the  hoppers  ought  also  to  be 
designed  on  similar  lines. 

Housemaid's  Sinks. — A  scalding,  or  washing-up,  sink 
is  often  fixed  at  the  side  of  the  slop-sink,  and  forms  a  most 
useful  adjunct.  The  example  given  in  fig.  136  is  known  as 
the  "  Middlesex,"  and  consists  of  a  large  slop-sink  with  rect- 
angular top,  flushing-rim,  and  P-trap  in  one  piece  of  enamelled 
fireclay,  and  a  washing-up  sink  of  similar  material  with  stand- 
ing waste,  A,  and  overlap  joint,  B.  The  hopper  and  sink  are 
now  also  made  in  one  piece,  thus  doing  away  with  the  joint  at 
B.  A  rose,  C,  can  be  fitted  in  the  slop-sink  for  the  purpose 
of  washing  bed-pans.  The  waste-outlet  of  the  washing-up 
sink  is  connected  to  the  trap  of  the  slop-hopper  as  shown, 
although  this  is  not  an  ideal  arrangement ;  it  is  much  more 
convenient  to  have  the  hopper  fixed  at  a  lower  level  than 
the  sink,  and  when  this  is  done  the  sink  can  be  drained 
into  the  hopper  at  some  height  above  the  standing  water  in 
the  latter.  The  hopper  and  sink  shown  in  fig.  136  are 
supported  on  three  enamelled  cast-iron  brackets,  and  a 
3-gallon  cistern  is  provided  for  flushing  the  hopper,  in 
addition  to  the  hot  and  cold  supply  taps.  "Inserta"  wood 
rims  can  be  fixed  along  the  fronts  of  the  hopper  and  sink, 
after  the  manner  illustrated  in  figs.  19  and  20,  and  have 
the  advantage  of  protecting  the  enamel  and  of  reducing  the 
risk  of  breaking  pottery  utensils.  In  some  hoppers  a  brass 
grate  is  provided  to  cover  the  front  roll,  and  is  hinged  in 
such  a  manner  that  it  can  be  raised  so  that  the  roll  and 
grate  can  be  cleaned ;  this  forms  an  excellent  protection, 
and  is  cleaner  and  more  durable  than  wood. 

Housemaid's  sinks  are  sometimes  made  of  wood  and 
lined  with  lead,  but  these  materials  are  far  from  satisfactory. 
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URINALS. 

IN  ordinary  houses  special  urinals  are  not  required,  as 
the  water-closets  serve  the  necessary  purpose,  provided  that 
they  are  not  enclosed  with  woodwork.  A  slop-top  renders 
the  closet  more  serviceable,  but  is  not  indispensable.  In 
large  houses  (especially  those  containing  billiard  and  smoke 
rooms)  urinals  may  be  of  service,  and  in  hotels,  clubs, 
public  buildings,  schools,  railway  sta- 
tions, and  other  places  where  men 
congregate,  they  are  a  necessity.  They 
may  be  broadly  divided  into  three 
classes  —  basins,  troughs,  and  stalls. 
When  basins  and  troughs  are  used 
the  adjacent  walls  and  floors  ought 
to  be  of  impervious  materials,  such 
as  glazed  tiles  or  glazed  fireclay  slabs, 
as  a  certain  amount  of  splashing  is 
unavoidable.  All  urinals  ought  to  be 
provided  with  some  kind  of  flushing 
apparatus,  as  they  are  extremely  diffi- 
cult to  keep  clean.  Urine  soon  forms 
a  coat  of  "fur"  even  on  the  smoothest 
surfaces,  if  these  are  not  thoroughly  FIG.  137. 

flushed.     The  objectionable  smell  of   CasMron    Cradle.back 
urinals    is    greatly   reduced,    if    not        Urinal  with  Fan- 
entirely  removed,  by  keeping  a  piece          spreader  Inlet, 
of    soda    in    each   basin,    trough,    or 
stall,  and  the  fur  can  be  removed  by  a  solution  of  spirits 
of  salts. 

i.  Urinal  Basins. — These  may  be  of  enamelled  cast- 
iron  or  of  glazed  pottery,  the  latter  being  the  better  material. 
Fig.  137  shows  a  "cradle-back"  basin  of  cast-iron  with 
fan-spreader  inlet.  It  is  obvious  that  the  flush  cannot  reach 
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FIG.  138. 
Porcelain  Flat- 
back    Urinal   with 
Flushing  Rim. 


every  part  of  the  basin.  As  in  water-closets  and  slop-sinks, 
a  flushing-rim  is  essential  for  the  proper  cleansing  of  the 
fitting;  such  a  rim  is  shown  in  section  in  fig.  138,  which 
represents  a  "flat-back"  porcelain  basin  of  good  shape. 

Urinal  basins  may  be  "wide-fronted," 
as  in  fig.  137,  or  "lipped," as  in  fig.  139. 
The  lipped  urinal  was  introduced  with 
the  idea  that  the  projecting  lip  would 
prevent  urine  dropping  on  to  the  floor, 
but  many  men  are  afraid  of  soiling  their 
clothes  if  they  stand  sufficiently  close 
for  the  lip  to  serve  the  purpose  for  which 
it  was  intended.  This  is  particularly  the 
case  when  the  basin  is  fixed  too  high. 
The  urinal  shown  in  fig.  139  is  designed 
for  fixing  in  the  angle  of  a  room.  The 
pottery  grating  at  the  outlet  cannot  be 
regarded  as  satisfactory,  as  it  is  apt  to 
become  foul,  and  also  renders  the 
cleaning  of  the  waste-pipe  much  more  difficult.  A  loose 
brass  grating  is  better. 

One  of  the  difficulties  connected 
that  the  users  seldom  take  the 
trouble  to  flush  them.  When  the 
water  companies  have  no  regula- 
tions to  the  contrary,  a  stop- cock  is 
often  fixed  in  the  supply-pipe  im- 
mediately above  the  fitting,  but 
comparatively  few  people  take  the 
trouble  to  turn  it.  In  some  places 
where  the  basins  are  largely  used 
the  water  is  kept  constantly  running 
throughout  the  day,  but  this  is  a 
practice  to  which  water  companies 
object.  A  supply  of  water  during 
the  usage  of  the  fitting  is,  however, 
most  important,  as  it  cleanses  the 
basin  and  at  the  same  time  dilutes  the  urine,  and  thus 
reduces  the  risk  of  "fur"  being  formed  in  the  trap  and 
waste-pipe.  The  apparatus  shown  in  fig.  140  is  a  simple 


urinal  basins  is 


FIG.  139. 

Lipped  Urinal-basin  with 
Flushing  Rim. 
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contrivance  for  effecting  this  object.     The  basin  is  fixed  in  a 

wooden  framework  and  is  covered,  when  not  in  use,  by  a  lid 

hinged  at  the  top.     The  raising  of 

the  lid  opens  the  supply-valve,  and 

the  water  continues  to  run  until  the 

valve  is  closed  by  shutting  the  lid. 

There  is   more  woodwork   around 

the  fitting  than  is  desirable,  and  the 

part   below   the   basin   might  with 

advantage  be  omitted. 

Folding  urinals,  generally  of 
enamelled  cast-iron,  are  sometimes 
fixed  in  offices  and  houses,  but  are 
apt  to  become  very  foul  on  account 
of  the  difficulty  of  flushing  the  sur- 
faces of  the  containers,  into  which 
the  urine  falls  when  the  basins  are 
lifted  up. 

The  ordinary  urinal  basin  has  a 
grating  in  the  bottom  or  back  with 
a  nozzle  for  con- 
nection    to    the 


waste-pipe,   and 


FIG.  140. 

Shanks's  enclosed  Urinal- 
basin  with  Lid-action 
Water-supply. 


does  not  retain 
water.  Theoreti- 
cally this  is  not 
an  entirely  satis- 
factory fitting,  and  basins  are  sometimes 
made  to  retain  a  quantity  of  water,  either 
by  forming  a  trap  in  one  piece  with  the 
basin  after  the  manner  of  a  wash-down 
closet,  or  by  raising  the  waste-pipe  so  as 
to  form  a  trap  behind  the  basin.  A 
trapped  "basin  was  designed  by  -Mr. 
Hellyer  some  years  ago,  but  the  outlet 
of  the  P-trap  was  behind  the  basin,  and 
the  joint  was  therefore  in  the  wall  and 
difficult  to  inspect  and  repair.  This 
objection  has  been  removed  inTylor's  urinal  basin  (fig.  141), 
but  the  seal  of  the  trap  is  very  small,  and  the  outlet  appears 


FIG. 


Tylor's  Trapped 
Urinal  Basin. 
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to  be  very  contracted,  and  therefore  difficult  to  clean.  The 
amount  of  water  retained  in  the  basin  is  also  too  small  to 
be  of  any  practical  use.  If  an  ordinary  wash-down  closet, 
holding  several  pints  of  water  is  used  as  a  urinal,  and  is 
not  regularly  flushed  immediately  after  use,  the  surface 
below  the  water-level  will  soon  be  covered  with  fur.  The 
dilution  of  urine,  however  satisfactory  in  theory,  cannot  be 
carried  out  to  a  sufficient  degree  in  urinal  basins  to  render 
I  it  of  any  value,  and  it  is  much  better 
to  adopt  a  simple  draining  basin  and  to 
keep  it  clean  by  flushing  and  washing. 

Urinal  basins  are  generally  fixed  with 
brass  screws,  but  sometimes  lugs  are  pro- 
vided at  the  back  for  fitting  into  slots  in 
the  wall-slab.  As  pottery  often  warps  in 
the  kiln,  the  backs  of  good  fittings  are 
ground  to  a  level  surface  after  burning,  so 
that  they  will  fit  closely  against  the  wall. 
2.  Trough-urinals.— These  consist, 
as  a  rule,  of  a  glazed  fireclay  trough  with 
a  weir  at  one  end  so  that  a  certain 
quantity  of  water  is  retained  in  the  trough, 
and  an  inlet  at  the  other  end  for  the 
supply  of  fresh  water  from  a  flushing  tank. 
They  are  therefore  very  similar  to  trough- 
closets,  but  smaller ;  the  back  may  with 
advantage  be  higher  than  the  front,  in 
order  to  reduce  the  risk  of  fouling  the 
wall,  and  the  front  edge  ought  to  slope 
inwards,  so  that  droppings  will  not  run 
down  the  front  and  on  to  the  floor.  The 
dilution  of  the  urine  is  a  point  in  their 
favour,  but  they  are  seldom  used  now  for  high-class  work, 
as  the  retention  of  the  urine  causes  furring,  and  as  users  do 
not  always  discharge  all  the  urine  into  the  trough,  but 
allow  some  to  soil  the  front  of  the  trough  or  the  apron 
and  floor  below  it.  Floor-channels  and  draining  slabs 
must  be  fixed  under  these  as  under  urinal  basins. 
Painted  cast-iron  troughs  are  sometimes  used,  but  the 
paint  is  soon  destroyed.  Enamelled  iron  is  better.  Slate 


FIG.  142. 
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trough-urinals   are   also  made,  but   the  joints  and  angles 
are  very  objectionable. 

Fig  142  is  a  section  of  a  trough-urinal  of  ordinary  form 
with  enamelled  fireclay  trough  and  capping,  slate  apron, 
back,  and  divisions,  and  salt-glazed  floor-channel.  Adams's 
trough-urinal  (fig.  143)  is  a  great  improvement.  The  stalls 
are  2  ft.  3  in.  wide  from  centre  to  centre.  The  trough  is  of 
glazed  ware,  and  has  a  projecting  lip  in  the  centre  of 


FIG.  143. 
Adams's  Glazed-ware  Urinal  with  Lipped  Trough. 

each  stall.  The  backs  are  also  of  glazed  ware,  semi- 
circular on  plan,  with  projecting  divisions  of  the  same 
material,  and  the  whole  range  is  finished  with  glazed-ware 
capping.  Water  is  retained  in  the  trough  by  means  of 
a  weir  at  one  end,  and  at  the  other  end  the  flush-pipe  A 
is  connected.  When  the  flush-tank  is  discharged,  the 
water  passes  down  the  pipe  A,  along  the  trough,  over 
the  weir,  and  down  the  waste-pipe  B  into  the  floor-channel 
C,  and  thence  to  the  gully  and  trap  D.  The  trough  and 
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channel  are  therefore  flushed  by  the  same  discharge.  The 
fluted  floor- slab  and  channel  are  formed  in  one  piece  of 
glazed  ware.  The  apron  slabs  at  E  are  also  of  glazed  ware. 
The  range  would  be  all  the  better  if  part  of  the  flush  were 
conveyed  to  a  distributing  nozzle  in  the  back  of  each  stall, 
so  that  the  backs  would  be  automatically  cleansed  as  well 
as  the  trough  and  channel.  In  some  trough-urinals  the 
outlet  of  the  floor-channel  is  at  the  same  end  as  the  outlet 
of  the  trough,  and  part  of  the  flushing  water  is  conveyed  to 
the  upper  end  of  the  channel  by  means  of  a  small  pipe 
connected  10  the  main  flush-pipe  ;  this  avoids  the  flooding 
of  the  channel  with  urine-polluted  water  from  the  trough. 

3.  Stall-urinals.  —  Urinals  of  this  class  are  most 
commonly  fixed  in  ranges.  Formerly  any  kind  of  stone 
was  considered  good  enough  for  the  purpose,  and  many 
urinals  still  in  existence  consist  of  plain  slabs  of  York  stone 
arranged  as  backs,  ends,  and  divisions.  Stone  of  this  kind 
soon  becomes  foul,  and  is  quite  unsuitable.  Even  slate 
and  marble,  dense  though  they  are,  absorb  some  portion  of 
the  urine.  The  best  material  for  urinal  stalls  is  undoubtedly 
enamelled  fireclay,  but  care  must  be  exercised  in  selection, 
as  these  large  pieces  are  often  damaged  during  manufacture. 
Salt-glazed  stoneware  is  used  for  cheaper  work,  and  some 
makers  are  now  able  to  produce  ware  of  this  kind  with  a 
very  smooth  surface.  Cast-iron  is  often  used  for  public 
urinals  in  the  streets,  but  the  ammonia  given  off  by  the 
urine  soon  destroys  the  paint,  and  causes  corrosion  of  the 
metal. 

Stalls  composed  of  flat  slabs  of  stone  (including,  of  course, 
slate  and  marble)  are  difficult  to  keep  clean,  on  account  of 
the  numerous  angles  and  joints,  and  are  not  suitable  for 
use  in  buildings.  Slate  urinals  are,  however,  often  used  in 
the  playgrounds  of  schools,  in  the  open  areas  of  railway 
stations,  and  in  the  yards  of  factories  and  other  buildings, 
where  a  fairly  satisfactory  urinal  is  required  at  a  moderate 
cost.  Slabs  should  be  provided  for  the  back,  ends,  and 
divisions.  Aprons  were  formerly  fixed  to  prevent  droppings 
falling  on  to  the  floor,  but  are  now  seldom  used,  as  they 
cannot  possibly  be  flushed  by  the  sparge  pipe,  and  as  they 
interfere  with  the  washing  of  the  floor.  The  stalls  vary  in 
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width  from  about  T8  in.  for  children  to  24  in.  or  27  in.  for 
adults,  and  in  height  from  about  3  ft.  6  in.  for  children  to  5  ft. 
or  5  ft.  6  in.  for  adults.  The  division  slabs  project  as  a  rule 
about  1 8  in.  from  the  wall,  and  the  end  slabs  from  18  in. 
to  24  in.  Unless  the  stalls  are  at  least  24  in.  wide  (for 
adults),  a  projection  of  12  in.  or  15  in.  is  better,  as  it 
enables  users  to  stand  closer  to  the  back,  and  reduces 
the  floor  area  soiled  by  droppings.  The  slabs  are  generally 
about  ij  in.  thick,  all  edges  being  rounded  and  all  joints 
made  tight  with  red  lead.  Holdfasts  ought  to  be  of 
copper,  as  iron  is  very  soon  corroded.  It  is  not  a  good 
plan  to  carry  the  divisions  down  to  the  floor,  as  the 
angles  thus  formed  are  difficult  to  keep  clean.  Greater 
cleanliness  is  obtained  by  fixing  the  divisions  about  15  in. 
or  1 8  in.  above  the  floor,  as  shown  at  D  in  fig.  146  ;  they 
can  be  secured  by  building  them  about  4|  in.  into  the  wall, 
and  grouting  with  neat  cement.  Another  form  of  division 
is  shown  at  C  in  the  same  figure. 

The  slate  used  for  urinals  ought  to  be  rubbed  and  either 
oiled  or  enamelled.  The  enamel  is  not  very  durable.  An 
objection  to  slate  is  that  it  affords  a  convenient  surface  for 
the  obscene  and  inane  scribbling  of  fools.  The  objection 
can  be  removed  by  covering  the  slate  periodically  with 
a  mixture  of  coal-tar  and  naphtha,  which  has  the  further 
advantage  of  preventing  absorption. 

Thick  sheets  of  opaque  glass  have  occasionally  been 
used  instead  of  slate,  but  have  not  proved  satisfactory. 
Slabs  of  glazed  fireclay  have  been  used  with  much  better 
results.  Many  urinal  stalls  in  hotels  and  clubs  are  con- 
structed of  polished  marble  slabs,  but,  whatever  the  material 
may  be,  the  numerous  joints  and  angles,  which  cannot  be 
avoided  in  slab  urinals,  are  a  serious  disadvantage.  If,  as 
is  generally  the  case,  sparge-pipes  are  only  continued  along 
the  back,  the  divisions,  which  often  receive  a  considerable 
amount  of  urine,  are  not  adequately  flushed. 

The  great  improvements  which  have  recently  been  made 
in  the  manufacture  of  enamelled  fireclay  have  rendered  it 
possible  to  produce  massive  urinal  stalls  of  excellent  design, 
which  have  been  very  largely  used  in  high-class  work.  As 
a  rule,  the  backs  are  semi-circular  on  plan,  made  to  fit  on 
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the  top  of  a  dished  base  or  channel,  but  in  the  most  modern 
urinals  the  base  and  back  are  in  one  piece.  Fig.  144  gives 
the  plan  and  section  of  a  range  of  urinals  of  the  former 
type.  The  backs,  A,  and  bases,  B,  are  of  white  enamelled 
fireclay ;  the  front  pillars,  C,  covering  the  joints  between 
the  backs,  are  in  this  example  of  slate  or  marble,  but  a 
glazed  fireclay  pillar  in  one  piece  is  better ;  the  upper  backs 
and  divisions  are  also  of  slate  or  marble.  The  stalls  are 
flushed  by  copper  sparge-pipes,  D,  following  the  curve  of 
the  backs,  and  the  urine  and  water  pass  into  a  sunk  channel, 


FIG.  144. 

-*:;    Stall    Urinals    with    Enamelled    Fireclay 
Backs    and    Bases,  and    Slate  or    Marble 
Front    Pillars,   Divisions,  &c. 


E,  covered  with  a  loose  galvanised-iron  grating.  The  floor- 
slabs  between  the  grating  and  urinal  are  of  slate  cut  out  in 
the  centre  of  each  stall,  so  that  droppings  will  fall  into  the 
base  of  the  urinal.  The  numerous  joints  are  objectionable ; 
the  sunk  channel  is  also  apt  to  become  foul. 

The  urinals  shown  in  fig.  145  are  of  more  modern  design, 
the  back  and  base  being  in  one  piece  of  white  enamelled 
fireclay,  measuring  about  25  in.  by  14  in.  by  3  ft.  8  in.  Slate 
or  marble  divisions  are  used  to  give  the  projection  and 
height  necessary  for  privacy.  Lips  are  formed  at  AA  to 


URINALS. 


I67 


retain  the  flush  within  the  curved  back.  Instead  of  a 
sparge-pipe,  a  distributing  nozzle  (B)  is  used.  A  single 
outlet  for  the  entire  range  is  provided  in  the  bottom  of  the 
channel. 

An  objection  to  this  urinal  is  that  the  stalls  are  un- 
duly contracted  between  the  lips  AA,  and  persons  who 
have  been  enjoying  themselves  not  wisely  but  too  well,  will 
almost  inevitably  soil  the  angles  outside  the  lips.  It  is 
better  to  obtain  the  full  projection  by  adopting  a  deeper 


FIG.  145- 

Stall   Urinals  with   Enamelled  Fireclay  Back 

and  Base  in  one  piece,  and   Slate  or  Marble 

Divisions. 


fireclay  back  with  fireclay  front  pillars.  A  front  outlet  is 
sometimes  formed  in  the  base  of  each  stall,  and  connected 
by  a  short  bend  to  a  drain  under  the  floor. 

The  new  "  Adamant "  urinal  has  the  base,  front  pillars 
and  capping  in  one  piece  of  enamelled  fireclay,  and  is  a  fine 
example  of  the  potter's  skill.  It  measures  2  ft.  6  in.  by 
i  ft.  9  in.  by  5  ft.  6  in.  The  back  is  semi-circular  in  plan, 
and  a  channel  is  formed  around  the  upper  part  to  receive 
a  copper  sparge-pipe  which  is  fixed  by  a  single  nut  in  the 
middle.  A  gun-metal  grating  is  fitted  in  the  base. 
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Stall-urinals  with  Basins.— The  stall-urinal  con- 
structed of  slabs  exposes  a  large  surface  to  the  action  of 
urine,  and  is  therefore  difficult  to  keep  clean  and  free 
from  smell.  For  urinals  inside  buildings  it  is  a  good 
plan  to  fix  a  basin  in  each  stall,  as  the  greater  part  of 
the  urine  is  thus  confined  to  a  small  surface  which  can 
be  more  thoroughly  flushed  with  the  same  amount  of 
water.  Three  stalls  of  this  kind  are  shown  in  fig.  146. 
The  backs,  ends,  and  divisions  may  be  of  slate  or  marble, 
and  the  basins  of  porcelain,  ground  to  a  true  surface  at  the 


FIG.  146. 
Stall-Urinals  with  Basins. 

back  to  fit  closely  against  the  slabs.  The  basin  at  A  has 
a  porcelain  down-pipe  with  flat  back  ground  to  a  true 
surface.  Down-pipes  of  this  kind  often  become  coated 
inside  with  "  fur  "  which  gives  off  an  unpleasant  odour,  and 
an  open  arm  or  socket  is  therefore  sometimes  made  in  it  as 
near  the  basin  as  possible  so  that  a  brush  can  be  inserted. 
The  same  result  can  be  more  simply  obtained  by  omitting 
the  porcelain  grating  in  the  basin,  or  by  using  a  loose 
brass  grating.  The  basin  at  B  has  a  vertical  channel 
with  curved  rims,  instead  of  the  down-pipe ;  every  part 
of  the  urinal,  therefore,  can  be  easily  cleansed.  The 
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basin  and  vertical  channel  are  made  in  one  piece  of 
porcelain,  the  design  being  Shanks's  patent.  The  floor- 
channel  is  of  white  enamelled  fireclay,  and  the  fluted 
floor-slabs  of  buff  glazed  fireclay.  The  flush-pipes  are  of 
copper,  supplied  with  water  from  a  single  automatic  flush 
tank  fixed  about  7  ft.  from  the  floor. 

Independent  Urinals.— In  some  conveniences,  where 
the  walls  are  occupied  by  water-closets  and  lavatories, 
independent  or  pedestal  urinals  must  be  used.  These 
are  often  hexagonal  in  plan,  as  shown  in  fig.  147.  In 
this,  as  in  many  other  modern  urinals,  the  backs  are 


FIG.  147. 
Plan  of  Hexagonal  Independent  Urinal. 

made  with  a  forward  splay,  A,  towards  the  bottom, 
as  this  shape  reduces  splashing  and  is  more  thoroughly 
flushed.  A  splay  of  this  kind  is  shown  in  section  in  fig. 
145  by  the  dotted  line  C.  The  flushing  cistern  is  fixed 
above  the  centre  of  the  urinals.  The  channels  are  shown 
at  B  and  the  fluted  foot-slabs  at  C.  Bolding's  "  Laydas" 
urinal  is  a  pedestal  trough-urinal,  the  trough  having  six  lips, 
with  slate  or  marble  divisions  between.  The  cistern  is 
placed  over  the  centre,  and  actuates  a  siphon  by  which  the 
contents  of  the  trough  are  periodically  siphoned  out. 

Floor-channels. — In  all  ranges  of  urinals,  except  those 


1 70  SANITARY    FITTINGS    AND    PLUMBING. 

with  front-outlet  bases,  floor-channels  are  required.  The 
best  material  for  the  purpose  is  enamelled  fireclay,  stone  and 
concrete  being  too  absorbent  and  iron  being  soon  damaged 
by  rust.  The  channels  must  be  bedded  on  concrete,  and 
jointed  with  neat  cement.  The  floor  ought  to  be  laid  to  fall 
towards  the  channel  about  -J  in.  per  foot,  so  that  the  water 
will  quickly  drain  away  when  the  floor  is  washed  with  water 
from  a  hose-pipe.  Glazed  floor- slabs  ought  to  be  laid  be- 
tween the  stalls,  and  ought  to  be  fluted  so  that  visitors'  boots 
will  not  be  wetted  by  previous  droppings.  A  dished  slab  is 
often  laid  under  a  single  urinal-basin  to  receive  droppings 
and  drainings  from  the  floor,  and  in  such  cases  the  basin 
ought  to  have  a  down-pipe  or  channel  as  shown  in  fig.  146, 
delivering  over  a  brass  or  gun-metal  grating  in  the  floor-slab : 
a  trap  must  of  course  be  fixed  under  the  grating. 

Flushing  Cisterns.— The  flushing  of  urinals  is  a 
most  important  point.  Many  water  companies  have  no 
regulations  on  the  subject,  but  others,  including  the  Metro- 
politan companies,  limit  the  flush  to  one  gallon.  The 
regulations  made  under  the  Metropolis  Water  Act,  1871, 
are  as  follows  : — 

"  Every  ....  urinal  ....  in  which  water  supplied  by 
the  company  is  used  ....  shall  be  served  only  through  a 
cistern  or  service  box  ....  and  there  shall  be  no  direct 
communication  from  the  pipes  of  the  company  to  any 
....  urinal " 

"Every  urinal- cistern  in  which  water  supplied  by  the 
company  is  used  (other  than  public  urinal-cisterns,  or 
cisterns  having  attached  to  them  a  self-closing  apparatus) 
shall  have  an  efficient  '  waste-preventing '  apparatus,  so 
constructed  as  not  to  be  capable  of  discharging  more  than 
one  gallon  of  water  at  each  flush." 

Other  water  companies  (Bournemouth,  for  example) 
insist  on  urinals  being  "  supplied  with  water  by  meter." 

Urinal  cisterns  are  generally  of  siphonic  type,  actuated  by 
a  drop-by-drop  supply.  A  small  tipper  is  sometimes  used 
for  filling  the  cistern  and  starting  the  siphonic  action ; 
fig.  148  is  a  galvanised  wrought-iron  cistern  of  this  kind, 
which  is  made  in  the  following  sizes  :— i,  i|,  2,  3,  4  and  5 
gallons.  Urinal  cisterns  are  often  constructed  with  a  copper 
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or  brass  framework  and  glass  sides,  so  that  the  attendant  can 
see  at  a  glance  whether  they  are  working  properly  or  not. 
Enamelled  fireclay  is  an  excellent  material,  and  marble  cis- 
terns with  glass  panels  are  also  used.  Iron  is  not  satis- 
factory for  use  in  urinals  unless  vitreous-enamelled. 

In  the  case  of  single  urinals  in  private  houses  a  one-gallon 
cistern  actuated  by  a  pull-handle  is  the  best  arrangement, 
but  foi  ranges  of  urinals  an  automatic  cistern  regulated  to 
discharge  at  frequent  intervals  is  more  satisfactory.  No 
hard  and  fast  rule  can  be  laid  down  as  to  the  number  of 
flushes  and  amount  of  water  required,  but  it  may  be 
stated  that  in  public  urinals  half  a  gallon 
of  water  per  minute  per  stall  is  often 
allowed. 

The  regulation  can  be  effected  by  means 
of  a  stop-cock  on  the  supply-pipe  or  by  a 
perforated  disc  in  the  union,  the  latter 
being  required  by  some  water  companies. 
A  controlling  vessel  is  sometimes  fixed  in 
connection  with  trough-urinals,  by  which 
the  number  of  flushes  is  'automatically 
regulated  according  to  the  usage  of  the 
urinals.  It  economises  water,  but  may 
lead  to  furring,  as  a  considerable  quantity 
of  urine  may  remain  in  the  troughs  for  a 
long  period.  In  other  cases  a  treadle 
action  is  adopted,  the  flush  being  started 
by  the  weight  of  the  person  standing  on 
the  grating,  but  the  boxes  under  the 
gratings  are  difficult  to  keep  clean,  even  when  they  are 
made  of  enamelled  iron,  and  part  of  the  flushing  water  is 
conveyed  into  them.  Cisterns  actuated  by  the  opening 
of  the  door  of  the  convenience  have  also  been  used,  but 
this  arrangement  leads  to  waste  of  water. 

Flush-pipes,  &C. — As  a  rule,  not  more  than  six  urinals 
should  be  flushed  from  one  cistern  on  account  of  the 
difficulty  of  distributing  the  water  equally  to  all  the  stalls. 
A  common  arrangement  consists  in  fixing  the  cistern  over 
the  centre  of  the  range,  and  connecting  the  down-pipe  to  a 
horizontal  pipe  from  which  a  branch  is  taken  to  each  stall. 


FIG. 


Nicholls  and 
Clarke's  Auto- 
matic   Flushing 
Cistern  for 
Urinals. 
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The  ends  of  the  horizontal  pipe  may  with  advantage  be 
curved  upwards  beyond  the  extreme  branches,  as  this 
reduces  the  concussion  caused  by  the  flush.  Another 
arrangement,  shown  in  fig.  149,  may  be  used  for  ranges  of 
three  to  six  stalls,  and  ensures  a  more  equal  flush  through- 
out the  range.  The  pipes  may  be  of  lead  or  copper,  and 
the  diameter  must  be  regulated  by  the  capacity  of  the 
cistern,  but  is  not  generally  less  than  £  in. 

Perforated  copper  sparge-pipes  have  been  largely  used  for 
flushing  stall-urinals,  but  are  not  very  satisfactory;  splashing 
frequently  occurs  and  some  of  the  holes  become  choked,  so 


FIG.   149. 
Flush-pipes  for  a  Range  of  Urinals. 

that  a  large  part  of  the  surface  is  often  not  touched  by  the 
water.  Iron  sparge-pipes  are  soon  destroyed  by  ccrrosion. 
In  more  recent  stall-urinals  with  curved  backs  a  distributing 
nozzle  is  adopted,  which  is  simply  a  short  tube  with  closed 
end  and  with  a  transverse  slit  cut  obliquely  in  the  lower 
half;  this  gives  an  excellent  flush,  and  distributes  the  water 
over  the  whole  of  the  curved  surface  below  the  nozzle.  It 
is  also  much  neater  and  cleaner  than  a  sparge-pipe.  Care 
should  be  taken  that  the  nozzle  is  of  such  a  type  that  it  can 
be  removed  without  disturbing  the  urinal. 

Public  Urinals  above  ground  are  often  constructed 
of  cast-iron,  but  frequent  painting  is  required  to  retard  the 
inevitable  corrosion  caused  by  the  ammonia  and  water. 
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Sometimes  such  urinals  are  constructed  of  vertical  slabs  of 
slate  with  grooved  edges  into  which*  iron  tongues  are  fitted, 
but  the  shoulders  of  the  grooves  are  soon  burst  off  by  frost 
and  by  the  corrosion  of  the  iron. 

Urinettes. — "  Urinette  "  is  the  name  given  to  a  fitting 
intended  for  ladies'  use.  These  have  been  occasionally 
fixed  in  ladies'  public  conveniences,  as  they  occupy  less 
space  than  water-closets,  although  they  are  made  on  the 
same  general  lines.  In  the  underground  conveniences  in 
Shoreditch  the  space  allotted  to  each  urinette  is  2  ft.  3  in. 
by  2  ft.  9  in. ;  the  divisions  between  them  are  of  marble, 
and  a  waterproof  curtain  is  hung  in  front  of  each  basin. 
The  urinette  is  practically  a  wash-down  closet,  with  a  fixed 
seat,  which  is  all  the  better  if  the  front  portion  is  entirely 
cut  away.  A  range  of  urinettes  may  be  flushed  from  a 
single  automatic  cistern. 
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CHAPTER   XVIII. 

TRAPS. 

Definition. — A  plumber's  trap  is  a  vessel  affording  a 
free  passage  for  water  but  not  for  air.  In  its  simplest  form 
it  is  merely  a  bent  pipe  (fig.  150) ;  the  bend  retains  the  last 
portion  of  the  water  entering  it,  and  as  the  water  occupies 
the  full  bore  of  the  bent  portion  of  the  pipe,  it  affords  a 
barrier  against  the  passage  of  air. 

Disconnection. — The  waste-pipes  from  all  sanitary  fit- 
tings, except  water-closets  and  perhaps  slop-hoppers,  ought 
to  be  disconnected  from  the  drains  by  being  made  to  dis- 
charge over  or  into  trapped  gullies  placed  in  the  ground 
outside  the  building.  These  drain-traps,  however,  are  not 
sufficient  to  prevent  foul  air  passing  into  the 
building.  The  water  in  the  trap  may  be  so 
charged  with  impurities  as  to  give  off  un- 
pleasant gases,  and  experiments  have  shown 
that  if  the  air  on  one  side  of  a  trap  is 

IG*   I5°'        polluted,  a  small    but   appreciable   amount 
Round-pipe        of  the  ponution  can  after  a  tjme   be  traced 

Tmpmg  on  the  other  side  t  m  other  words,  the  foul 
gases  may  be  absorbed  by  the  water  on  one 
side,  and  given  off  again  on  the  other.  An  untrapped 
waste-pipe,  even  though  disconnected  from  the  drain,  may 
thus  convey  impure  air  from  the  drain  into  the  house.  But 
waste-pipes  themselves  are  often  seriously  fouled  by  the 
passage  of  dirty  liquids  through  them,  and  the  deposits  in 
the  pipes  decompose  and  give  off  foul  gases  which  are 
drawn  into  the  house  unless  a  trap  is  interposed.  The 
waste-pipes  from  sinks  and  urinals  are  often  extremely 
filthy,  and  those  from  baths  and  lavatories  are  seldom 
entirely  free  from  soapy  deposits.  Every  sanitary  fitting 
ought  therefore  to  have  a  trap,  either  in  itself  or  in  the 
waste-pipe  as  near  the  fitting  as  possible. 
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Traps  good  and  bad. — A  good  trap  should  be  self- 
cleansing,  and  should  have  a  sufficient  depth  of  seal  and  a 
reasonable  resistance  to  siphonage.  Round-pipe  traps  are 
most  easily  kept  clean,  as  the  water  passes  through  them 
with  considerable  velocity  and  there  are  no  corners  for  the 
retention  of  filth.  On  the  other  hand  they  are  more  easily 
emptied  by  siphonage  than  traps  of  some  other  types. 
Siphonage  can,  however,  under  normal  circumstances,  be 
prevented  by  means  of  an  air-pipe  carried  from  a  point  near 
the  outlet  of  the  trap  ;  and  round-pipe  traps,  if  properly 
ventilated,  are  undoubtedly  the  best.  Several  modifications 
of  the  round-pipe  trap  have  been  introduced  for  the  purpose 
of  reducing  the  risk  of  siphonage,  and  will  be  noticed  here- 
after. The  seal  of  a  trap  (other  than  a  round-pipe  trap 
under  a  valve-closet)  is  seldom  entirely  destroyed  either  by 
siphonage  or  momentum,  unless  two  or  more  fittings  are 
connected  to  the  same  waste-pipe,  but  a  considerable 
portion  of  the  water  may  be  drawn  out  by  siphonage  or 
carried  out  by  the  momentum  of  the  discharge  ;  the  depth 
of  the  water-seal  is  therefore  reduced,  and,  if  the  fitting  is 
not  used  again  for  a  long  time,  evaporation  may  lower  the 
level  of  the  water  to  a  point  below  the  dip,  and  air  can  then 
pass  through  the  trap. 

Principal  Types. — The  D  trap  has  been  so  frequently 
condemned  by  sanitarians  that  it  is  now  never  used  by  any 
one  with  the  slightest  knowledge  of  modern  plumbing.  It 
cannot  possibly  be  kept  clean  and  becomes  in  time  a 
miniature  cesspool.  Its  only  advantage  is  that  it  cannot  be 
unsealed  by  siphonage ;  but  this  is  far  more  than  counter- 
balanced by  its  uncleanliness.  The  numerous  seams  are 
also  sources  of  danger,  and  the  dip-pipe  may  be  corroded 
through  and  allow  the  passage  of  foul  air,  the  defect  perhaps 
remaining  unnoticed  for  a  long  time,  as  the  dip -pipe  is  con- 
cealed within  the  body  of  the  trap.  The  "  mansion  "  trap, 
although  an  improvement  on  the  D  trap,  soon  becomes  foul 
and  is  now  seldom  used. 

The  "  bell "  trap  (fig.  151)  has  been  very  largely  used  for 
sinks.  It  consists  of  a  cup  (generally  of  lead)  with  a  stand- 
pipe  in  the  middle,  over  which  is  placed  the  brass  grate, 
to  the  underside  of  which  a  "  bell "  is  attached.  The  bell 
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dips  into  the  water  contained  in  the  cup  below,  and  thus 
forms  the  seal  of  the  trap.  The  trap  is  not  self-cleansing, 
the  depth  of  seal  is  often  less  than  J  in.,  and  the  flow 
through  the  trap  is  so  sluggish  that  servants  often  remove 


FIG.  151. 
Bell  Trap. 


FIG.  152. 
Antil's  Sink  Trap. 


the  bell  and  grate,  thus  allowing  a  free  passage  for  the  air 
from  the  waste-pipe.     In  some  cases  the  grate  is  hinged,  but 
this  is  no  improvement  from  a  sanitary  point  of  view. 
&  Antil's  lead  trap  (fig.  152)  is  better  but  cannot  be  recom- 
mended.    The  form  illustrated  is  intended  for  sinks,  and  is 


FIG.  153. 

Oval  Lavatory  Trap 
with  Bottom  Outlet. 


FIG.   154. 

Oval  Lavatory  Trap 
with  Side  Outlet. 


made  in  sizes  from  2  J  to  4  in.  at  the  top,  but  a  modification 
of  it  (in  lead  or  brass)  is  still  used  for  high-class  lavatories. 
Such  a  trap  is  shown  in  fig.  153.  A  trap  of  the  same 
general  design,  but  with  side  outlet,  is  illustrated  in  fig.  154. 
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Deposits  are  certain  to  occur,  and  the  cleansing  screws  at  A 
are  therefore  absolutely  necessary ;  the  concealed  mid- 
feather  is,  however,  the  most  objectionable  feature.  These 
traps  are  often  known  as  "  oval "  from  the  shape  of  the 
horizontal  section  of  the  bodies.  Cast-lead  traps  for  sinks  are 
also  made  of  the  same  design  as  fig.  153,  but  with  longer  necks 
to  pass  well  through  the  sink  for  'the  purpose 
of  soldering  the  lead  cone  to  the  inlet  of  the 
trap.  Lead  cones  (fig.  155)  for  i^-in.  traps  are 
made  to  receive  3  or  3^-in.  grates,  and  those 
for  i^-in.  traps  to  receive  3^  or  4-in.  grates. 
The  large  grates,  of  course,  ensure  a  better 
flow  through  the  traps,  but  even  with  this  im- 
provement the  traps  are  not  self-cleansing,  and 
foul  air  may  pass  into  the  house  through  per- 
forations or  cracks  in  the  concealed  mid-feather. 

Round-pipe  Traps  are  made  in  various  forms,  known 
by  distinctive  names.  In  fig.  156  A  is  an  "S"  trap,  B  a 
"  three-quarter  S  "  or  "  open  S,"  C  a  "  P  "  trap,  Da"  bag  " 
trap,  and  E  a  "  Q  ''  trap.  Fig.  150  shows  a  "  running  "  trap. 
Drawn-lead  traps  of  these  shapes  are  often  known  as  Dubois' 


FIG.  155.- 

Lead  Cone 

for  Inlet  to 

Trap. 


C  D  E 

FIG.  156. 

Round-pipe  Traps. 

traps,  and  are  made  in  sizes  from  i  J  in.  to  4.5  in.,  each  size 
being  made  in  two  weights  as  follows  :  — 

Dian,eterofT,ap. 

ij  in.       ... 

1  2  ,,        ...         ... 


...  4|-  Ib.  and  6  Ib. 

.  .  .  5  »  j>     7   u 

•••  52  "  »     7   >' 

in.  6  „  ,,8   „ 


2>  4>  3>  3j>  4,  and 
All  the  sizes  from  ij  to  3  in.  inclusive,  are  made  either 
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With  or  without  cleansing  screws  as  required.  The  larger 
sizes  are  intended  for  water-closets  and  slop-sinks,  and  are 
not  fitted  with  cleansing  screws.  A  good  form  of  cleansing 
screw  is  shown  in  fig.  157  ;  when  the 
plug  is  screwed  home  the  inner  sur- 
face is  flush  with  the  pipe,  and  affords 
therefore  no  obstruction  to  the  flow  or 
lodging  -  place  for  deposits.  Special 
drawn  lead  traps  and  bends  for  water- 
closets  and  slop-sinks  are  also  made, 
as  shown  in  fig.  158,  the  diameters 
ranging  from  3  J  to  4^  in. ;  each  size  is 
made  in  two  weights  (6  Ib.  and  8  Ib.) 
and  in  two  lengths  (28  in.  and  33  in.)  to 
suit  different  thicknesses  of  wall.  The 
advantage  of  these  is  that  they  do 
away  with  the  objectionable  joint  in 
the  body  of  the 
wall. 

Cast -lead   P 

and  S  traps  (with  or  without  cleans- 
ing screws)  are  made  in  two  sizes, 
i  J  in.  and  2  in.  for  sinks  and  lava- 
tories, and  P  traps  (without  cleansing 
screw)  4  in.  in  diameter  in  two 
weights,  for  water-closets,  &c.  Special 


FIG  157. 

Claughton's  Brass 
Cleansing  Screw. 


FIG.  158. 

Drawn-lead   P-trap  and 
Bend. 


4-in.  cast-lead  P  or  S  traps  of  10  Ib. 
lead  (fig.  159)  are  made  for  water- 
closets  and  slop-sinks  with  bases 
for  fixing  to  the  floor,  and  with 
sockets  for  receiving  the  basins. 
Similar  cast-lead  bases  and  sockets 
are  also  fitted  to  3^-in.  and  4-in. 
drawn-lead  P  and  S  traps. 

In  order  to  insure  a  more  thorough 
flush  of  water  through  the  trap,  the 
inlet  ought  always  to  be  considerably 
enlarged.  In  many  lavatory  basins  the  waste-plug  is  only 
i  in.  or  ij  in.  in  diameter,  and  the  effective  area  of  the 
opening  is  reduced  by  the  solid  part  of  the  grating  below. 


FIG.  159. 

Cast-lead  Water-closet 
Trap. 
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To  fix  a  ij-in.  trap  under  such  a  fitting  is  a  mistake,  as  it 
cannot  be  "properly  flushed  by  the  discharge.  The  area  of 
the  openings  in  the  waste-grating  ought  always  to  be  greater 
than  the  sectional  area  of  the  trap. 

Drawn-lead  traps  are  of  equal  bore  throughout,  and  some 
plumbers  prefer  cast  or  hand-made  seamed  traps  with 
square  dips  and  weir  outlets,  as  shown  in  fig.  160.  The 
depth  of  the  seal  is  thus  considerably  increased,  and  a  bet- 
ter scour  is  obtained  in  the  bottom  of  the  trap.  The  size 
illustrated  is  suitable  for  water-closets,  and  has  an  enlarged 
inlet,  and  less  easy  curves,  so  as  to  reduce  the  risk  of 
siphonage. 

Anti-siphonage  Traps. — Cast-lead  traps  of  various 


FIG.  160.  FIG.  161. 

Hand-made  Trap.  Smeaton's  "  Eclipse"  Trap. 

kinds  are  now  made  for  the  express  purpose  of  preventing 
siphonage  in  the  case  of  single  fittings.  Smeaton's 
"Eclipse"  trap  (fig.  161)  has  served  as  the  model  from 
which  later  designs  have  been  produced.  It  has  a 
round  dip-pipe  and  the  body  is  designed  to  give  a  con- 
siderable area  of  standing  water  on  the  outlet  side  of 
the  trap  and  a  volume  of  air  in  the  angle  above  this 
water.  The  concealed  dip-pipe  is  objectionable.  In 
Hellyer's  "  Anti-D  "  trap  (fig.  162)  the  chief  peculiarity  is 
the  square  outgo.  It  has  the  same  angular  air-space  above 
the  standing  water  as  the  "  Eclipse  "  trap,  but  differs  from 
the  latter  in  having  two  thicknesses  of  lead  between  this 
air-space  and  the  inlet-pipe.  The  size  marked  A  has  a 
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4^-in.  inlet  and  a  3-in.  outlet,  and  is  intended  chiefly  for 
valve-closets  and  slop  sinks;  B  has  a  sj-in.  inlet  and  2|-in. 
outlet,  the  depth  below  the  dip  being  2  in.,  and  is  intended 
for  large  sinks  and  baths ;  C  is  a  lavatory  trap  and  has  a 
i  J-in.  inlet  and  outlet ;  D  is  similar  to  C,  but  with  the  inlet 
enlarged  to  2\  in.  and  is  suitable  for  lavatories  and  small 
sinks  and  baths.  A  is  of  metal  equal  to  8-lb.  lead,  and  B, 
C,  and  D,  9-lb. ;  the  three  latter  are  made  with  cleansing 
screws,  if  required.  The  depth  of  seal  is  in  every  case 
about  if  in.,  and  even  the  largest  trap  holds  only  2\  pints 
of  water,  or  less  than  one-sixth  of  the  quantity  generally 
allowed  for  flushing  a  water-closet. 


FIG.  162. 
Hellyer's    "  Anti-D  "  Traps. 

The  "  Kensington  "  cast-lead  trap  is  on  somewhat  similar 
lines,  having  a  flat  top  over  the  standing  water  on  the  out- 
let side  of  the  trap.  It  is  made  in  P  or  S  form  (fig.  163)  in 
two  sizes,  3j  to  i|  in.  and  4  in.  to  2  in.,  for  sinks,  &c.,  and 
in  P  form  (4^  in.  to  4  in.)  for  water-closets.  These 
traps  are  self-cleansing  and  offer  considerable  resistance  to 
siphonage. 

The  "  Hadley  Anti-siphonic  "  trap  (fig.  164)  is  guaranteed 
by  the  makers  "  to  give  a  permanent  seal  under  all  con- 
ditions "  without  vent-pipe.  It  is  a  round-pipe  trap  with  an 
enlargement  on  the  outlet  leg,  and  with  a  great  depth  of 
seal.  Partial  siphonage  of  the  trap,  may,  of  course,  occur, 
but  it  is  claimed  that  the  enlarged  portion  cannot  possibly 
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be  emptied  ;  the  water  in  this  falls  back  after  a  discharge  and 
is  sufficient  to  recharge  the  lower  part  of  the  trap.  It  is 
made  of  lead  in  S  and  P  shapes,  and  in  the  following  sizes  : 
i,  ij,  i  J,  if,  2,  and  2 1  in.  for  sinks,  lavatories,  urinals,  &c. 
There  is  a  possibility  of  deposits  accumulating  in  the 
enlarged  portion. 

Mechanical  traps  are  now  seldom  used  as  they  are  not 
self- cleansing.  The  "  Bower"  trap  (fig.  165)  is  well  known, 
and,  although  not  the  best,  will  serve  as  an  example.  The 
dip-pipe,  outlet-pipe,  and  upper  portion  of  the  body  are 
made  in  one  piece  of  cast-lead,  and  the  lower  portion  of  the 


FIG.  163. 

The  "Kensington" 

Trap. 


FIG.  164. 

The  "  Hadley  Anti- 
syphonic  :'  Trap. 


FIG.   165. 

The  "  Bower  " 
Mechanical  Trap. 


body  of  lead  or  glass.  A  light  indiarubber  ball  (A)  in 
the  body  of  the  trap  is  supposed  to  seat  itself  against 
the  dip-pipe  and  form  an  efficient  barrier  against  the 
entrance  of  foul  air  into  the  house.  The  ball  obstructs  the 
passage  of  the  water  through  the  trap,  and  deposits  are 
certain  to  occur.  A  perforation  in  the  upper  part  of  the 
dip-pipe  might  pass  unnoticed  for  a  long  time,  as  it  is  con- 
cealed in  the  body  of  the  trap. 

Materials. — Lead  is  the  metal  most  generally  used  for 
the  traps  of  those  sanitary  fittings  which  are  not  trapped  in 
themselves,  but  iron,  brass,  and  white  metal  are  also  used. 
Seamed-lead  traps  made  by  hand  are  now  seldom  adopted ; 
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they  are  costly,  and  are  soon  corroded  along  the  seams, 
besides  being  subject  to  defects  due  to  careless  workman- 
ship. The  seams  are  generally  soldered,  and  may  be 
either  wiped  or  formed  with  the  tool  known  as  the  "copper 
bit,"  the  wiped  seam  being  the  better  of  the  two.  "  Burned  " 
seams  require  special  apparatus,  and  are  not  often  made  by 
the  journeyman  plumber.  In  these  seams  the  joint  is 
formed  with  lead  instead  of  solder,  thus  avoiding  the 
galvanic  action  set  up  between  the  tin  and  lead.  Cast-lead 
traps  with  burned  seams  are  generally  produced  in  factories. 
The  example  shown  in  fig.  166  is  known  as  Claughton's 
and  is  cast  in  two  pieces,  which  are  after- 
wards united  by  burned  seams.  Webs 
are  cast  on  at  AA  to  prevent  the  drooping 
of  the  outgo,  which  is  sometimes  so 
serious  as  to  destroy  the  seal  of  an 
ordinary  trap.  S  and  P  traps  of  this 
form  are  made  in  three  sizes,  ij  in., 
ij  in.,  and  2  in.,  and  running  traps  in 
two  sizes,  i-J  in.  and  2  in.  The  lead  is 
equal  to  7  J  Ib.  per  sup.  ft. 

Several  examples  of  cast-lead  traps 
have  been  given.  If  properly  made  they 
ought  to  be  smooth  inside,  and  the  metal 
ought  to  be  of  equal  thickness  throughout 
and  free  from  pinholes  and  other  defects. 
Drawn-lead  traps  are  made  by  forcing 
lead  through  annular  dies,  as  in  the 
process  of  pipe  manufacture,  but  special  arrangements  are 
adopted  for  bending  the  pipes  to  the  desired  curves. 
Drawn-lead  traps  are  as  smooth  inside  as  outside,  and  are 
of  uniform  bore  throughout.  When  the  inlets  are  of  proper 
size  the  traps  are  self-cleansing,  but  the  smooth  surfaces 
and  easy  curves  render  them  peculiarly  liable  to  unsealing ; 
hence  the  necessity  of  trap-ventilating  pipes. 

Cast-iron  traps  are  made  in  various  sizes  for  sinks, 
baths,  water-closets,  and  other  fittings,  and  are  suitable 
for  tenement  dwellings  and  other  places  where  rough 
usage  may  be  anticipated,  and  where  the  value  of  lead 
and  brass  might  lead  to  theft.  Several  examples  have 
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Claughton's    Cast- 
lead    S    trap   with 
Webs  and  Burned 
Seams. 
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FIG.  167. 

Tye  and  Andrews' 
Cast  iron  Sink- 
traps. 


been  given  in  preceding  chapters.  Tye  &  Andrews'  sink 
traps  are  of  P  and  S  shape,  with  a  mid-feather  between  the 
inlet  and  outlet  portions.  They  are  made  in  three  sizes, — 
3-in.  grate,  with  ij-in.  outlet;  4-in.  grate,  with  2-in.  outlet; 
and  6- in.  grate,  with  3-in.  outlet.  Brass 
clip  grates  are  provided  for  stone  sinks,  and 
brass  screw  grates  (fig.  167)  for  lead  and 
slate  sinks.  The  outlet  may  be  screwed, 
as  in  the  illustration,  for  connection  to  an 
iron  waste-pipe,  or  plain  for  connection 
to  a  lead  waste-pipe.  For  baths  and  lava- 
tories the  inlet  and  outlet  are  screwed. 
The  cleansing  screw  is  of  brass,  and  may 
be  placed  in  the  side  or  bottom  of  the 
trap,  the  latter  position  being  more  con- 
venient for  removing  deposits.  The  traps 
are  without  ventilating  arms,  and  any 
imperfections  in  the  mid-feather  may  pass  unnoticed  for  a 
long  time.  The  traps  are  galvanised,  but  the  coat  of  zinc 
affords  very  little  protection.  Other  cast-iron  traps  are 
coated  with  Angus  Smith's  solution,  or 
by  the  Bower-Barff  process,  but  better 
protection  is  afforded  by  vitreous  or  por- 
celain enamel.  The  castings  ought  to 
be  smooth,  of  uniform  thickness,  and 
free  from  pinholes  and  other  defects.  A 
glass-enamelled  iron  mid-feather  trap  for 
lavatories  is  shown  in  fig.  55,  page  61; 
cast-iron  bath-traps  in  figs.  79,  80,  and 
82,  and  a  cast-iron  water-closet  trap  in 
fig.  98. 

Cast-brass  traps  are  often  used  for 
lavatories,  and  less  frequently  for  baths 
and  sinks.  A  common  form  for  lava- 
tories is  shown  in  fig.  153.  It  is  neat 
in  appearance,  but  is  not  self-cleansing. 
The  brass  mid-feather  trap  with  vent-union  (fig.  168)  is 
on  somewhat  similar  lines,  with  ij  in.  inlet  and  outlet. 
Two  forms  of  bath-trap  were  illustrated  in  figs.  77  and 
78,  the  latter  having  a  coupling  for  an  anti-siphonage 


FIG.  168. 

Cast-brass  Mid- 
feather  Trap. 
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pipe.  The  common  defect  of  brass  traps  is  that  they  are 
very  rough  inside,  and  deposits  are  almost  certain  to 
occur  in  consequence.  On  the  other  hand,  they  are 
stronger,  and  less  easily  corroded  than  lead.  Some  makers 
prefer  to  leave  the  traps  dull  outside,  while  others  finish 
them  by  polishing  or  nickel-plating. 

White- metal  traps  follow  the  same  lines  as  brass  traps, 
but  are  about  25  per  cent,  more  costly. 

Glazed-ware  traps  are  made  for  laboratory  and  kitchen 
sinks.  They  are  generally  2  in.  in  diameter,  and  of  P  or  S 
shape.  An  example  was  given  in  fig.  27.  They  are  self- 
cleansing  and  incorrodible.  Glazed- ware  traps  for  water- 
closets  and  slop-sinks  have  been  illustrated  in  the  chapters 
on  those  fittings. 
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CHAPTER     XIX. 

THE  UNSEALING  OF  TRAPS. 

Causes  of  Unsealing". — Under  certain  conditions,  trap- 
ventilation  is  absolutely  necessary  in  order  to  prevent 
the  seal  of  the  traps  being  destroyed  by  the  ordinary 
use  of  the  fittings,  but  ventilation  is  of  no  use  in  pre- 
venting loss  of  seal  in  what  may  be  termed  extraordinary- 
cases.  If  a  fitting  is  not  used  for  a  long  time,  the  water 
in  the  trap  may  evaporate,  and  this  evaporation  will  be 
hastened  by  the  current  of  air  induced  by  the  trap- 
ventilating  pipe.  Again,  the  contents  of  a  trap  may  be 
partially  or  wholly  drained  away  by  a  piece  of  rag  lying  with 
one  end  in  the  trap  and  the  other  in  the  waste-pipe.  Evapo- 
ration cannot,  of  course,  be  prevented,  but  it  can,  to  some 
extent,  be  checked  by  keeping  the  plug  in  the  washer  in  the 
case  of  fittings  where  plug- wastes  are  adopted,  and  by 
closing  the  lids  of  water-closets  but  this  destroys  the  polish 
and  ultimately  injures  the  wood.  The  retention  of  pieces  of 
rag  in  the  outlets  of  traps  may  be  guarded  against  by  having 
the  traps  of  self-cleansing  shape  and  adequately  flushed. 
The  standing  water  in  a  trap  may  also  be  lowered  by  strong 
winds  blowing  across  or  down  the  open  end  of  the  ventilating 
pipe.  The  most  common  causes  of  loss  of  seal  are,  however, 
siphonage  and  momentum. 

Siphonage  and  Momentum.— Strictly  speaking,  the" 
term '"siphonage "  ought  to  be  confined  to  those  cases 
in  which  the  contents  of  the  trap  are  drawn  out  below 
the  level  of  the  outlet  by  siphonic  action,  and  "  momen- 
tum "  to  those  in  which  the  contents  are  carried  over 
the  outlet  by  the  momentum  of  the  water  entering  the 
trap.  A  round-pipe  trap  fixed  under  a  valve-closet  is  very 
liable  to  unsealing,  and  in  this  case  the  unsealing  is  largely- 
due  to  the  momentum  gained  by  the  water  in  falling  from 
the  valve  to  the  level  of  the  trap.  It  is  obvious  that  the 
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momentum  is  not  reduced  by  venti- 
lating the  trap.  It  is  equally  obvious 
that  a  large  body  of  standing  water 
in  a  trap  checks  the  force  of  the 
flush  and  at  once  reduces  its  mo- 
mentum. Water-closet  traps,  which 
are  quite  safe  under  ordinary  circum- 
stances, may  be  unsealed  by  pouring 
into  them  a  number  of  pailfuls  of 
water  or  slops.  The  cumulative 
effect  of  successive  discharges  must 
be  borne  in  mind  in  examining 
water-closets  which  are  also  used  as 
slop-hoppers.  The  effect  of  a  pailful 
of  water  rapidly  emptied  into  the 
basin  is  much  more  severe  than 
that  of  the  normal  flush  discharged 
through  a  pipe  only  ij  in.  or  ij  in. 
in  diameter. 

Although   the  momentum   of  the 
falling   water    undoubtedly   plays   a 
considerable    part    in   lowering    the 
standing  water    in    traps,    thorough 
unsealing  is  seldom  effected  unless 
siphonic  action  is  brought  into  play, 
and  it  is  practically  impossible  to  dis- 
tinguish in  every  case  between  the  two 
causes  of  failure.    To  avoid  unneces- 
sary verbiage,  the  term  "siphonage" 
will  be  employed  whether   the    un- 
sealing is  due  to  siphonic  action  or 
momentum,  or  to  both. 
Sanitary  Institute's  Tests.-^- 
2,       It   cannot   be  said  that  a 
g        complete   series    of    tests, 
sufficient  todemonstratethe 
_,      advantages  and   disadvan- 
tages of  different  forms  of 
traps,  has  yet  been  carried 
out.      Tests  carried  out  by 
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the  makers  of  a  special  trap  will  naturally  be  regarded  as 
less  authoritative  than  those  carried  out  by  independent 
witnesses.  A  committee  of  the  Sanitary  Institute*  has  re- 
cently experimented  with  two  forms  of  water-closet  traps — 
the  round-pipe  "Dubois"  P  trap,  and  the  "Anti-D"trap 
— and  as  far  as  these  traps  are  concerned,  the  tests  are  fairly 
complete,  and  are  of  sufficient  value  to  merit  detailed  notice. 

The  apparatus  (fig.  169)  consisted  of  a  3j-in.  lead  soil-pipe 
30  ft.  8  in.  high,  with  3j-in.  branches  to  two  short-hopper 
closets  with  circular  outlets,  the  upper  outlet  being  3^  in. 
and  the  lower  3^  in.  in  diameter.  The  two  closets  were 
placed  on  the  ground  floor  and  first  floor  respectively,  and 
in  each  experiment  both  closets  were  fitted  with  similar 
traps.  The  Dubois  ordinary  traps  were  3^  in.  in  diameter, 
with  ij-in.  seal,  and  contained  60  ozs.  of  water.  The 
Dubois  deep-seal  traps  were  of  the  same  diameter,  but  with 
a  seal  of  2§  in.  on  the  lower  basin  and  2|  in.  on  the  upper 
basin,  the  traps  containing  60  ozs.  and  64  ozs.  of  water 
respectively.  The  Anti-D  traps  were  also  3  J  in.  in  diameter, 
with  seals  of  i  £•  in.  on  the  lower  basin  and  2  in.  on  the  upper 
basin,  and  each  contained  40  ozs.  of  water.  The  water  was 
emptied  into  the  basins  from  a  pail,  six  experiments  being 
made  in  each  case.  This  is,  of  course,  a  severer  test  than 
would  have  been  obtained  by  the  use  of  a  flushing  cistern. 
Valves  were  fitted  in  the  anti-siphonage  pipes  and  soil-pipe, 
as  shown  in  the  illustration,  so  that  these  could  be  closed 
as  required  for  different  experiments. 

When  the  soil-pipe  and  anti-siphonage  pipes  were  open, 
the  discharges  had  practically  no  effect  on  the  traps,  but 
when  these  pipes  were  closed,  all  the  traps  on  the  upper 
basins  were  unsealed  by  the  discharges  through  the  same 
basins,  while  discharges  through  the  lower  basins  lowered 
the  water  in  the  traps  of  these  basins  but  did  not  unseal  them. 
The  mean  results  are  shown  graphically  in  fig.  170  by  the 
thick  horizontal  lines,  and  the  maximum  results  by  the 
black  dots.  The  normal  seal  is  represented  by  the  portions 
hatched  with  vertical  dotted  lines,  and  the  loss  of  seal 
by  the  vertical  full  lines  :  the  cross-hatching  represents  the 

*  See  the  "Journal"  of  the  Sanitary  Institute,  April,  1901. 
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depth  below  the  dip  to  which  the  water  -was  lowered  in 
those  cases  where  the  traps  were  quite  unsealed.  In  the 
tests  marked  A  the  anti-siphonage  pipes  and  soil-pipes  were 
open,  in  those  marked  B  the  anti-siphonage  pipes  were 
closed  and  the  soil-pipe  open,  in  those  marked  C  the  anti- 
siphonage  pipes  were  open  and  the  soil-pipe  closed,  and  in 
those  marked  D  the  three  pipes  were  closed. 

It  will  be  observed  that,  with  the  exception  of  a  single 
test,  the  traps  attached  to  the  upper  closets  were  the  only 
ones  unsealed,  and  that  the  unsealing  occurred  only  when 
the  water  was  poured  into  the  upper  basins.  The  sole 
exception  was  in  the  case  of  the  Anti-D  trap,  the  maximum 
siphonage  (with  a  three-gallon  flush  in  the  upper  basin) 
lowering  the  water  of  the  lower  trap  exactly  to  the  bottom 
of  the  dip  when  all  the  pipes  were  closed. 

The  tests  were  not  sufficiently  complete  to  allow  a 
final  comparison  to  be  made  between  the  two  traps,  but  as 
far  as  they  go,  they  show  that  neither  trap  can  claim 
superiority  under  every  condition. 

A. — When  the  anti-siphonage  pipes  and  soil-pipe  were 
open,  both  traps  retained  practically  the  full  depth  of  seal 
in  every  case. 

B. — When  the  anti-siphonage  pipes  were  closed  and  the 
soil-pipe  open,  there  was  little  difference  between  the  traps 
under  the  following  conditions — (i)  when  fitted  to  the  lower 
basin  and  tested  by  discharges  through  either  the  lower  or 
upper  basin,  and  (2)  when  fitted  to  the  upper  basin  and 
tested  by  discharges  through  the  lower  basin ;  but  when 
fitted  to  the  upper  basin  and  tested  by  discharges  through 
the  same  basin  the  Anti-D  trap  had  a  decided  advantage, 
the  seal  remaining  practically  intact,  while  the  Dubois  trap 
was  unsealed  time  after  time. 

C. — When  the  anti-siphonage  pipes  were  open  and  the 
soil-pipe  closed,  both  traps  were  satisfactory  and  gave 
almost  identical  results. 

D. — With  the  anti-siphonage  pipes  and  soil-pipe  closed, 
both  traps,  when  fitted  to  the  upper  basin  and  tested  by 
discharges  through  the  same  basin,  were  unsealed ;  when  the 
traps  were  fitted  to  one  basin  and  tested  by  discharges  through 
the  other  basin,  the  Dubois  trap  gave  uniformly  better 
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results  than  the  Anti-D  trap;  but  when  the  traps  were  fitted 
to  the  lower  basin  and  tested  by  discharges  through  the 
same  basin,  the  Anti-D  trap  was  decidedly  superior. 

It  would  have  been  more  satisfactory  if  additional  tests  of 
the  upper  traps  had  been  made  with  the  branches  from  the 
lower  traps  closed,  and  vice  versa,  and  also  if  a  complete 
series  of  tests  had  been  made  with  the  air- grating  near  the 
foot  of  the  soil-pipe  closed. 

The  tests  illustrated  in  fig.  170  refer  to  the  Dubois  trap 
with  ordinary  seal.  The  deep-seal  trap  fitted  to  the  upper 
basin  and  tested  by  discharges  through  the  same  basin  gave 
better  results,  when  the  soil-pipe  was  open  and  the  anti- 
siphonage  pipes  closed,  but  was  unsealed  time  after  time 
when  all  the  pipes  were  closed.  Under  other  conditions,  the 
ordinary  trap  gave,  on  the  whole,  as  good  results  as  the  other. 

Trapped  Soil-pipes. — Many  old  soil-pipes  are  trapped 
at  the  foot.  This  trap  is  a  source  of  danger,  especially  if  two 
or  more  closets  on  different  floors  are  connected  to  the  soil- 
pipe.  When  the  uppermost  closet  is  discharged,  the  water 
acts  as  a  piston,  and  must  expel  part  of  the  air  in  the  soil- 
pipe  either  through  the  trap  at  the  foot  or  through  the  trap 
of  one  of  the  lower  closets.  As  the  latter  generally  offers  less 
resistance,  the  air  (fouled  by  the  soil-pipe)  is  driven  into  the 
building.  The  force  of  the  upper  discharge  is  sometimes 
so  great  as  to  eject  a  considerable  portion  of  the  contents 
of  the  lower  trap  on  to  the  floor  of  the  room  ;  in  other 
cases,  the  water  in  the  trap  may  be  merely  raised  in  the 
basin,  but  the  momentum  gained  in  falling  back  will  carry 
part  of  the  water  out  of  the  trap  into  the  soil-pipe.  Thus 
the  trap  may  be  either  partially  or  wholly  unsealed. 

Trap-ventilation. — It  is  unnecessary  to  describe  in 
detail,  other  conditions  which  lead  to  the  unsealing  of  traps. 
The  principal  points  to  be  borne  in  mind  are  the  necessity 
of  trap-ventilation  (especially  when  the  waste-pipes  or  soil- 
pipes  are  of  great  length  or  receive  the  discharges  from  two 
or  more  fittings),  the  importance  of  continuing  the  waste- 
pipes  and  soil-pipes  (but  particularly  the  latter)  upwards  to 
serve  as  ventilation-pipes,  and  the  danger  arising  from 
trapping  the"  lower  parts  of  waste-pipes  and  soil-pipes. 

The  position  of  the  anti-siphonage  pipe  requires 
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FIG.  171. 
Tests  of  3^,-in.  Water-closet  Traps  (First  Series). 
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some  consideration.  According  to  the  by-laws  of  the  London 
County  Council,  an  anti-siphonage  pipe  should  be  con- 
nected with  the  branch-pipe  at  a  point  not  less  than  3  in., 
and  not  more  than  12  in.  from  the  highest  part  of  the  trap 
—of  course,  on  the  soil-pipe  side  of  the  standing  water. 
If  the  anti-siphonage  pipe  is  connected  too  near  the  highest 
part  of  the  trap,  the  end  will  be  fouled,  and  perhaps 


FIG.  172. 
Tests  of  3j-in.  Water-closet  Traps  (Second  Series). 

ultimately  "  furred  up,"  by  the  discharges  from  the  fitting 
rising  into  the  pipe ;  if  it  is  connected  to  the  branch-pipe 
at  too  great  a  distance  from  the  trap,  it  will  be  of  little  use 
in  preventing  siphonage. 

The  Committee  of  the  Sanitary  Institute  already  referred 
to  carried  out  other  experiments  with  the  view  of  deter- 
mining the  best  position  for  the  anti-siphonage  pipe. 


194  SANITARY    FITTINGS    AND    PLUMBING. 

Dubois  traps  of  P  and  S  shape,  and  3^  in.  and  4  in.  in 
diameter,  were  tested  by  fitting  them  to  a  short-hopper 
closet  with  s^-in.  circular  outlet,  and  by  flushing  the  closet 
(i)  with  two  gallons  of  water  "thrown  into  the  basin  from 
a  pail"  and  (2)  with  discharges  from  a  2-gallon  siphon 
cistern  fixed  4  ft.  9  in.  above  the  top  .of  the  basin,  and 
connected  to  it  with  a  ij-in.  lead  flush-pipe.  Glass  tubes 
were  fitted  to  the  traps  in  various  positions,  so  that  the 
height  to  which  the  water  rose  could  be  observed.  "  Only 
one  tube  was  fitted  at  a  time,  the  other  openings  being 
carefully  closed."  Fig.  171  shows  the  results  obtained 
with  3j-in.  traps,  the  P-trap  having  a  seal  of  2-J  in. 
and  the  S-trap  a  seal  of  2  in.  The  shaded  portions 
represent  the  maximum  heights  (out  of  six  tests  in  each 
case)  to  which  the  water  rose  in  the  tubes,  when  the  flush 
was  thrown  from  a  pail,  and  the  black  portions  give  the 
maximum  results  obtained  when  the  closet  was  flushed  from 
the  cistern.  These  tests  show  that,  for  a  closet  used  as  a 
slop-hopper,  the  crown  of  the  trap  is  not  a  suitable  position 
for  the  anti-siphonage  pipe.  The  further  tests,  illustrated 
diagrammatically  in  fig.  172  were  made  by  cutting  a  slit 
i  \  in.  wide  along  the  top  of  each  trap,  and  observing  the 
extent  of  the  splashing.  The  outer  dotted  lines  show  the 
results  when  the  closets  were  flushed  from  a  pail,  and  the 
inner  dotted  lines  those  obtained  when  the  cistern  was  used. 
It  is  clear  from  these  illustrations  that  the  anti-siphonage 
pipe  will  be  seriously  fouled  if  it  is  connected  at  right 
angles  to  any  line  tangential  to  the  curve  of  the  trap.  The 
thick  dotted  lines  in  fig.  172  show  how  the  anti  siphonage 
pipes  may  be  connected  so  that  the  risk  of  fouling  is 
minimised. 

In  concluding  this  account  of  the  Committee's  experi- 
ments, it  ought  to  be  stated  that  the  bare  facts  only  are 
recorded  in  the  "Journal"  of  the  Sanitary  Institute,  and 
the  Committee  cannot  therefore  be  held  responsible  for  the 
deductions  which  the  writer  has  drawn  from  these  facts.  A 
brief  summary  of  an  interesting  series  of  experiments, 
carried  out  by  Mr.  S.  S.  Hellyer,  will  be  given  in  Chapter 
XXIL,  a  greater  variety  of  traps  being  used  than  in  the 
tests  just  described. 
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CHAPTER  XX. 

JOINTS  IN  PIPES, 

THE  plumber  has  now  to  deal  not  only  with  lead,  but  also 
with  brass,  iron,  copper,  pottery,  and  other  materials,  and 
must  be  able  to  make  perfect  joints  not  only  between  two 
pieces  of  the  same  material,  but  also  between  any  two 
different  materials.  Skilled  workmanship  is  essential  in 
this  department  of  the  plumber's  duties,  as,  however  good 
the  sanitary  fittings  in  a  building  may  be,  the  exclusion  of 
foul  air  will  not  be  ensured  unless  every  joint  in  the  internal 
waste-pipes,  ventilation-pipes,  and  soil-pipes  is  absolutely 
watertight  and  airtight.  It  is  often  thought  that  the  same 
care  is  not  necessary  in  the  case  of  external  pipes,  such  as 
soil-pipes,  but  when  it  is  remembered  that  these  generally 
serve  also  as  ventilation- shafts  for  the  drains,  and  are  there- 
fore conduits  for  foul  air,  and  that  air  escaping  from  defective 
joints  may  be  drawn  into  the  building  through  open  windows, 
it  must  be  admitted  that  even  in  external  pipes  the  work- 
manship must  be  of  the  best. 

Lead  to  Lead. — The  joint  which  the  plumber  is  most 
frequently  called  upon  to  make  is  that  between  two  pieces 
of  lead  pipe.  Two  kinds  of  joint  are  in  common  use — the 
copper-bit  joint  and  the  wiped  joint.  In  both  cases  the  two 
pipes  are  united  by  solder,  which  is  a  mixture  of  tin  and 
lead.  The  proportions  vary  according  to  the  work  in  hand. 
"  Plumber's  solder  "  contains  about  two  parts  (by  weight) 
of  lead  to  one  of  tin,  and  is  generally  used  for  wiped  joints  ; 
"  strap  solder "  is  often  made  of  one  and  a-half  parts  of 
lead  to  one  of  tin,  and  is  used  for  copper-bit  joints ;  "  fine 
solder"  is  composed  of  lead  and  tin  in  equal  quantities, 
and  is  used  for  copper-bit  joints  and  seams  and  for 
"  tinning  "  brass- work  preparatory  to  making  a  wiped  joint. 
Into  the  practical  details  of  shaving,  tarnishing,  &c.,  we'need 
not  enter.  It  will  be  sufficient  for  our  purpose  to  describe 
the  joints  in  a  general  way. 

o 
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Copper-bit  joints  are  easily  made,  and  require  only  a 
small  quantity  of  solder.  They  are  therefore  often  used  by 
incompetent  workmen,  and  by  the  worst  sort  of 
speculating  builders.  The  lower  of  the  two 
pipes  has  its  upper  end  dressed  out  to  form  a 
tapering  socket  (fig.  173),  and  the  lower  end 
of  the  upper  pipe  is  rasped  outside  and  slightly 
opened  to  fit  closely  into  the  socket.  A  piece 
of  strap  solder  is  then  placed  in  the  socket 
around  the  upper  pipe  and  melted  by  the 
heated  copper-bit  or  by  the  blow-pipe,  so  as  to 
flow  down  to  the  bottom  of  the  socket  and 
adhere  to  the 


FIG.  173. 

Copper-bit 
Joint. 


surfaces  of  the  two  pipes. 
As  tin  melts  at  a  very 
much  lower  temperature 
than  lead,  there  is  a  danger 
of  the  tin  in  the  solder 
running  through  the  joint 
and  solidifying  inside  the 
pipe.  To  prevent  this,  the 
end  of  the  inner  pipe  is 
sometimes  "smudged  over." 
In  any  case  the  copper-bit 
joint  is  weak  and  is  easily 
damaged  by  the  weight  of 
the  pipes 


FIG.  175. 
Cast-lead  Socket. 


FIG.  174. 

Copper-bit  Joint  with   Astragals 

and  Lead  Tacks, 
and     by 

their  expansion  and  contraction.  It 
ought  never  to  be  used  in  internal  waste- 
pipes  or  soil-pipes,  and  is,  indeed,  pro- 
hibited by  some  sanitary  authorities. 
The  joint"  is,  however,  often  made 
between  the  brass  tail-pipes  of  lavatories, 
bathsy  or  flushing  cisterns,  and  the  lead 
traps  and  flush-pipes,  as  in  many  cases 
the  tail-pipes  are  too  short  for  wiped 
joints  to  be  made.  It  is  obvious  that 


joints  in  these  positions  are  not  as  important  as  joints  in 
waste-pipes  and  soil-pipes. 
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The  "  overcast "  copper-bit  joint  is  strengthened  by  a 
thin  flat  band  of  solder,  which  is  not  wiped  but  brought  to 
a  smooth  surface  with  the  copper-bit.  It  is  sometimes  used 
for  making  the  connections  to  short  tail-pipes. 

The  copper-bit  joint  when  used  for  external  soil-pipes  is 
often  strengthened  and  ornamented  by  means  of  a  lead 
astragal  and  fillet,  as  shown  at  A  in  fig.  174.  Lead  tacks 
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FIG.  176. 
The  "  Century "  Lead  Socket  with  Copper  Core. 

B  B  for  supporting  the  pipe  are  generally  soldered  to  the 
back  of  the  pipe  immediately  below  the  joint,  and  a  second 
or  dummy  astragal,  C,  is  soldered  round  the  pipe  close  to 
the  bottom  of  the  tacks.  A  similar  appearance  is  obtained 
by  the  use  of  the  cast-lead  socket  (fig.  175),  but  this  involves 
the  making  of  two  joints,  one  at  each  end  of  the  socket. 
The  "  Century  "  patent  lead  socket  (fig.  176)  is  strengthened 
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by  tinned  perforated  copper  (24  B.W.G.)  bedded  in  the 
middle  of  the  lead  both  in  the  socket  and  tacks.  This 
copper  core  is  shown  in  elevation  at  A,  the  dotted  lines 
representing  the  outline  of  the  tacks  ;  B  is  a  horiz^  ^tal 
section  to  a  larger  scale ;  and  C  a  vertical  section,  showing 
the  tacks  in  elevation  with  the  four  nail-holes  at  n  n  n  n. 
The  copper  is  continued  into  the  recesses  at  the  ends  of  the 
sockets,  so  that  the  solder  connects  th'e  pipe  directly  to  the 
copper  core,  thus  ensuring  a  stronger  joint.  The  sockets 
are  made  either  with  flat  backs  for  pipes  fixed  on  the  face 
of  a  wall,  or  with  angular  backs  for  pipes  fixed  in  angles, 
and  in  sizes  as  follows  : — 


Long  Sockets. 

Short  Sockets. 
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Cast  gun-metal  round-headed  nails,  i\  in.  long,  are  sup- 
plied for  fixing  the  tacks  to  the  walls ;  the  nails  are  made 
with  f-in.,  i-in.,  or  i^-in.  heads,  left  dull  or  "bright  turned." 
The  lead  tacks  can  also  be  obtained  of  sufficient  width  to 
fold  over  the  heads  of  the  nails. 

The  wiped  joint,  also  known  as  the  "  plumber's  "  or 
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FIG.  177. 

Underhand  Wiped 
Joint. 


"  round  "  joint,  is  the  most  generally  useful  joint  for  lead 
pipes.  It  may  be  used  for  connecting  two  pipes  in  the 
same  straight  line,  when  it  is  often  known  as  an  "underhand" 
wiped  joint,  and  also  for  uniting  one  pipe  to  the  side  of 
another,  when  it  is  known  as  a  "  branch  " 
wiped  joint.  In  the  underhand  joint 
(fig.  177),  the  ends  of  the  two  pipes  are 
formed  in  a  somewhat  similar  manner  to 
those  in  a  copper-bit  joint,  but  the  whole 
of  the  joint  is  covered  with  a  mass  of 
solder,  wiped  with  a  cloth  to  a  round 
shape.  The  joint  is  therefore  much 
stronger  than  the  copper-bit  joint,  and  if 
properly  made  is  perfectly  watertight  and 
airtight.  It  is  undoubtedly  the  best  form 
of  soldered  joint  for  lead  waste-pipes 
and  soil-pipes.  Fig.  178  shows  a  wiped 
branch  joint  suitable  for  a  soil-pipe.  Con- 
siderable skill  is  required  to  make  a 
perfect  wiped  joint ;  notwithstanding  the  mass  of  solder 
weeping  often  occurs,  especially  in  service-pipes  conveying 
water  under  great  pressure.  Some  plumbers  therefore 
"  overcast  "  their  wiped  joints  by  running  the  copper-bit 
over  them,  as  this  gives  a  smoother  and 
closer  surface  to  the  solder,  but  the 
practice  is  not  looked  upon  with  favour 
in  this  country. 

The  "block"  joint  (fig.  179)  is  a 
soldered  joint  used  for  vertical  lead  soil- 
pipes  fixed  in  chases.  It  takes  its  name 
from  the  wood  or  stone  blocks  which 
support  the  joint.  The  upper  end  of 
the  lower  pipe  is  passed  through  a  lead 
flange,  A,  resting  on  the  block  B,  and  is 
then  opened  out  to  form  a  socket,  into 
which  the  lower  end  of  the  upper  pipe 
is  fitted.  The  joint  is  then  completed  with  the  solder 
C.  Two  methods  of  finishing  the  end  of  the  lower  pipe 
are  shown.  The  upper  edges  of  the  blocks  ought  to  be 
rounded  to  prevent  cracking  of  the  lead.  A  similar  joint  is 


FIG.  178. 

Wiped  Branch- 
joint. 
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often  made  in  pipes  passing  through  a  floor,  the  floorboards 
taking  the  place  of  the  block. 

An  inferior  form  of  joint  is  made  by  tafting  back  the 
upper  end  of  the  lower  pipe  so  as  to  form  a  flange.  The 
upper  pipe  is  fitted  to  this  as  in  fig.  179,  and  the  joint 

completed  with  solder. 
The  lead  is  often  seri- 
ously weakened  in  tafting 
it  back,  and  a  separate 
flange  is  therefore  much 
better. 

The    "slip"  joint 
is  made  by  slightly  open- 
ing out  a  short  portion 
of  the  lower  pipe  to  form 
Fin.  179.  a  cylindrical  socket  into 

Block  Joint.  which  the  upper  pipe  is 

slipped,   a   coat   of  red 

and  white  lead  or  a  little  putty  being  relied  upon  to  make 
the  joint  tight.  Needless  to  say,  joints  of  this  kind  are 
absolutely  unsuitable  for  sanitary  work. 

Expansion-joints.— Long  lead  waste-pipes  from  fittings 
discharging  hot  and  cold  water,  such  as  sinks  and  baths, 
sometimes  crack  in  consequence  of 
the  alternate  expansion  and  contrac- 
tion. To  prevent  this,  expansion- 
joints  are  used.  Two  simple  forms 
are  shown  in  fig.  180.  In  that  marked 
A  the  end  of  the  lower  pipe  is  formed 
into  a  socket  about  5  in.  deep  by 
means  of  a  hardwood  mandrel;  a 
vulcanised  india-rubber  ring  is  sprung 
on  to  the  upper  pipe  close  to  the 
end,  and  when  this  pipe  is  pushed 
into  the  socket,  the  ring  closes  the 
annular  space  between  them  and  is 
rolled  to  its  final  position.  In  the  joint  marked  B  an 
indiarubber  cone  with  beaded  edge  is  used,  and  the  socket 
is  conical,  the  upper  pipe  being  slightly  tapered  to  fit.  Lead 
tacks  are  often  soldered  to  the  lower  pipe  at  the  joint  for 


FIG.  i  So. 

Expansion  Joints  in 
Lead  Pipes. 
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the  purpose  of  fixing  the  pipe  to  the  wall.  The  expansion 
joint  shown  in  fig.  181  is  formed  by  means  of  a  lead  socket 
and  tacks  with  copper  core  like  that  illustrated  in  fig.  176, 
but  with  a  tinned  gun-metal  screw- 
gland  stuffing-box,  A,  riveted  to 
the  copper  body  and  tacks  ;  the 
socket  is  made  in  sizes  to  receive 
iHn.,  2-in.,  2-J-in.,  and  3-in.  pipes. 
It"  is  doubtful  whether  any  of 
these  joints  will  remain  perma- 
nently tight,  but  there  cannot 
be  much  objection  to  their  use 
in  external  waste-pipes,  if  these 
are  properly  disconnected  and 
ventilated.  The  necessity  for 
expansion  joints  can  be  reduced 
by  using  a  greater  number  of 
lead  tacks  for  supporting  the 
pipes,  or  the  main  pipes  may  be 

of    iron 

instead 

of  lead. 


FIG.  181. 

The  "Centuiy  ?*  Expansion 
Joint. 


Lead  to  Brass  and  Copper. 

Joints  between  lead  and  brass  or 
copper  present  no  peculiar  diffi- 
culty. After  the  end  portion  of 
the  brass  or  copper  pipe  has  been 
"  tinned,"  it  can  be  united  to  the 
lead  pipe  either  by  a  copper-bit 
or  a  wiped  joint. 

Lead  to  Iron. — In  uniting 
lead  to  iron,  a  flanged  brass  or 
copper  thimble  or  "  sleeve "  is 
generally  used,  as  shown  in  figs. 
182  and  183.  In  fig.  182  the 
lead  pipe  is  united  to  the  upper 
end  of  the  thimble  by  a  wiped 

joint,  while  in  fig.  183  the  lead  pipe  is  passed  through  the 
sleeve-piece,  the  two  being  united  at  the  top  by  a  wiped 
joint.  This  is  by  far  the  better  arrangement.  In  both 


FIG.  182. 

Lead  to  Iron 
Joint  with 

Brass 
Thimble. 


FIG.    183. 

Lead  to  Iron 

Joint  with 

Brass 

Sleeve. 
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cases  the  lower  end  of  the  brass  or  copper  is  placed  in  the 
socket  of  the  iron  pipe,  and  the  joint  completed  by  running 
the  socket  full  of  molten  lead  and  thoroughly  caulking  it. 
A  few  strands  of  yarn  may  be  caulked  into  the  bottom  of 
the  socket  to  prevent  the  lead  running  through  the  joint 
into  .the  iron  pipe.  The  thimbles  must  be  strong  enough 
to  resist  the  strains  caused  by  the  caulking  tools.  Brass 
thimbles  can  be  obtained  in  two  thicknesses,  known  as 
"  light "  and  "  medium,"  and  in  sizes  increasing  by  J  in. 
from  2  in.  to  4  in.  Brass  sleeves  are  generally  made  J  in. 
larger  in  diameter  to  allow  the  lead  pipe  to  pass  through. 
As  a  rule  thimbles  and  sleeves  are  of  cast  brass,  but  solid- 
drawn  brass  ferrules  are  now  made  in  sizes  varying  by  |  in. 

from  1 1  in.  to  4-f  in. 
The  brass  connections 
ought  to  be  of  sufficient 
length  so  that  the  wiped 
joint  will  be  quite  clear 
of  the  iron  socket.  Con- 
nections if  in.,  z\  in., 
and  2|  in.  in  diameter 
can  be  obtained  from 
3!  in.  to  6  in.  long,  and 
•IG<  4'  larger  sizes  from  4  in. 

Taylor's  Lead  to  Iron  Joint.  or  4^  in.    to   6   in.    long. 

Heavy  cast-brass  sleeves 

for  uniting  lead  to  iron  soil-pipes  (4  in.  in  diameter)  are 
made  4f-in.  bore,  4|  in.  over  the  flange,  and  6J  in.  long. 

Another  form  of  joint  (fig.  184),  known  as  Taylor's,  is 
intended  for  uniting  a  lead  branch  to  an  iron  soil-pipe. 
The  iron  junction-pipe  is  cast  with  an  oval  flanged  opening, 
A,  and  a  loose  iron  collar,  B,  is  supplied  of  the  same  shape 
as  the  flange.  The  oval  opening  allows  the  branch  to  be 
made  at  various  angles.  The  end  of  the  lead  branch  must 
be  cut  to  the  required  bevel,  passed  through  the  loose  iron 
collar,  and  tafted  back  about  three-quarters  of  an  inch  all 
round.  The  face  of  the  iron  flange  is  then  covered  with 
red-lead  putty,  and  the  joint  is  completed  as  shown  at  C  by 
tightening  the  four  bolts,  the  lead  flange  on  the  end  of  the 
branch  being  compressed  between  the  iron  flange  and 
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collar.      This  joint   has   been   approved    by   the   Sanitary 

Authorities  in  Manchester  and  other  towns  in  the  North  of 

England,  and  has  the  advantage  of  being  easily  disconnected 

for   the    purpose   of  repairing 

the  closet  or  soil-pipe.      The 

same   sizes   of  junction     and 

collar  are  used  for  connecting 

a  lead  anti-siphonage  pipe  to 

an  iron   soil-pipe,  but  in  this 

case  a  wide  flange  of  sheet-lead 

must  be  wiped  to  the  end  of 

the  lead  pipe. 

Robinson's  "Enable"  caulk- 
ing thimble  (fig.  185)  is  of  iron 

covered  inside  with  lead,  which 

is  also  turned  over  to  the  out- 
side of  the  iron  at  the  top  and 

bottom.     A  soldered  joint  can 

be  made  between  the  lead  pipe 

and  the  lead  covering  of  the 

thimble,  and  the  annular  space 

between  the  thimble  and  the 

socket  of  the   iron   pipe   can 

be  caulked    with   lead  in  the 

usual  way.     The  thimble  is  of  smaller  diameter  than  the 

iron  pipe  to  which  it  is  connected. 

When  the  position  of  the  lead  and  iron  pipes  is  reversed— 
that  is  to  say,  when  the  flow  of  water  is  from 
the  iron  to  the  lead  pipe — a  different  form  of 
joint  is  required.  A  brass  socket  with  tinned 
tail  may  be  used,  as  shown  in  fig.  186. 
The  spigot  end  of  the  iron  pipe  or  trap  is 
placed  in  the  socket,  and  the  joint  com- 
pleted with  neat  Portland  cement,  or  (better, 
if  the  brass  is  of  sufficient  strength)  with 
caulked  lead.  The  tinned  tail  is  united 


FIG.  185. 

Robinson's  "Enable"  Caulking 
Thimble. 


FIG.  1 86. 
Brass  Socket- 

to  the  lead  pipe  by  means  of  a  wiped  joint. 
Sometimes  a  flange  is  cast  on  the  outlet  of  the  iron  trap, 
and  a  corresponding  flange  is  formed  on  the  lead  pipe 
by  tafting;  the  two  flanges  are  then  bolted  together  with  an 
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FIG.    187. 
Indiarubber  Cones. 


indiarubber  washer  between.  A  loose  collar  of  brass  or 
iron  is  placed  outside  the  lead  flange,  after  the  manner 
shown  in  fig.  184. 

Lead  to  Pottery. — For  connecting  a  lead  soil-pipe  to 
a  stoneware  drain,  a  brass  sleeve, 
similar  to  those  shown  in  figs.  182 
and  183,  but  with  a  wider  flange  for 
fitting  into  the  stoneware  socket, 
should  be  wiped  to  the  lead  pipe. 
The  joint  is  completed  by  running 
the  socket  full  of  neat  Portland 
cement,  care  being  taken  to  pre- 
vent the  cement  runing  through  into 
the  drain. 

For  connecting  lead  flush-pipes  to  the  inlet  horns  of 
water-closets,  slop-sinks,  &c.,  india-rubber  cones  are  generally 
used ;  both  straight  and  elbow  cones  are  made  as  shown 
in  fig.  187.  No  paint  or  putty  must  be  used  in  contact 
with  the  rubber,  as  these  A 

destroy  its  peculiar  pro- 
perties. Twyfords'  patent 
rubber  connection  (fig.  188) 
makes  a  watertight  joint 
without  having  to  wrap  cord 
around  it,  as  is  neces- 
sary when  ordinary  cones 
are  used ;  the  rubber  is 
shown  in  section  at  A.  The 
objections  to  the  use  of 
indiarubber  have  led  to 
the  introduction  of  a  new 
form  of  joint,  known  as 
Fullerton's  "full  -  flush," 
shown  in  fig.  189.  For  lead 
flush-pipes  the  connection  is 
of  lead.  The  spigot  A  is 
passed  into  the  socket  of  the  inlet  horn  of  the  closet, 
and  the  lugs  B  B  are  then  bent  till  they  come  in  contact 
with  the  outside  of  the  horn;  they  are  kept  in  position  by 
copper  wire  wrapped  round  the  horn,  as  shown  at  C.  Red 


FIG.  iSS. 
Twyfords'  Rubber  Connection 
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lead  is  spread  on  the  contiguous  surfaces  to  make  the  joint 
tight.  The  socket  at  D  is  intended  for  the  reception  of  the 
flush-pipe,  the  joint  being  made  with  solder  or  red  lead. 

When  the  flow  of  water  is  from  the  pottery  to  the  lead 
pipe,  different  forms  of  joint  must  be  used.  Brass  washers 
and  unions  with  tinned  linings  or  tails  are  generally  used  for 
the  outlets  of  pottery  sinks,  lavatoiies,  and  baths,  and 
details  of  these  have  been  given  in  the  chapters  on  these 
fittings.  The  principal  joint  remaining  to  be  considered  is 
that  between  the  trap  of  a  water-closet  or  slop-hopper  and 
the  lead  branch  of  a  soil-pipe.  The  joint  specified  by  the 
London  County  Council  (fig.  190)  is  made  by  means  of  a 
brass  connection  A,  into  the  socket  of  which  the  outlet  of 


FIG    189. 
Fullerton's  "  Full-flush"  Connection. 

the  trap  is  fitted,  the  annular  space  between  the  pottery  and 
brass  being  then  filled  with  neat  Portland  cement ;  the  tail 
of  the  brass  connection  is  tinned,  and  is  united  to  the  lead 
branch  by  means  of  a  wiped  joint.  It  is  a  good  plan  to 
have  the  socket  of  greater  diameter  at  the  bottom  than  at 
the  top.  The  outside  of  the  pottery  spigot  ought  to  be 
corrugated  and  without  glaze,  so  that  the  cement  will  adhere 
thoroughly  to  it. 

A  patent  cast-lead  "  socket  "  is  now  made  by  Claughton 
Bros,  to  take  the  place  of  the  brass  socket;  the  socket 
portion  is  lined  with  iron,  which  is  corrugated  to  offer  a 
firmer  attachment  for  the  cement  with  which  the  annular 
space  is  filled. 
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Sometimes  a  screw-thread  is  formed  on  the  pottery  outlet, 
to  which  a  screwed  lead  socket  is  attached,  but  this  joint 
can  only  be  used  when  the  out- 
let of  the  closet  is  specially  made 
for  the  purpose.  In  Twyfords' 
"  Detachable  Screw  Cone "  joint 
(shown  at  D  in  fig.  109),  a  screwed 
brass  washer  is  fixed  to  the  pottery 
outlet,  and  the  joint  is  formed  be- 
tween the  washer  and  the  bent  lead 
tail  by  means  of  a  brass  union. 

A  flanged  joint  can  be  made 
watertight  and  airtight,  and  has  the 
advantage  of  allowing  the  closet  to 
be  easily  removed  in  the  event  of 
damage  being  done  either  to  the 
closet  or  branch.  Flanged  joints, 
however,  ought  always  to  be  made 
above — and  not  at  or  below — the 
floor-level,  and  the  screws  ought  to 
be  tightened  periodically.  The  old 

method   of  bringing  the  lead  pipe  through  a  hole  in  the 
floor  and  tafting  it  back  to  form  a  flange  resting  on  the 
boards,  and  then  covering  the  flange  with  red  lead  and 
screwing  the  closet  through 
it  to  the  floor,  is  very  un- 
satisfactory and  ought  never 
to   be   adopted.      Fig.   191 
represents  a  good   form  of 
flanged  joint.     The  end  of 
the  lead  pipe  is  opened  out 
and  tafted  back  to  form  a 
socket  and  flange;  an  india- 
rubber    ring   A    is    placed 
between  the  lead  and  pottery 
flanges,  and  a  brass  collar  B 
is    fitted    under    the    lead 
flange  to  give  the  necessary  rigidity.     Three 
clips  C  are  placed  at  intervals  around  the 


FIG.  190. 

Pottery  to  Lead  Joint 
with  Brass  Socket. 


FIG.   191, 
Flanged  Joint,  Pottery  to  Lead. 


or  more  brass 
joint,  and  the 
connection  is  completed  by  tightening  the  set-screws  D, 
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FIG.  192. 

Robinson's  "Enable"  Con- 
nection, Pottery  to  Lead. 


Robinson's  "Enable"  connection  (fig.  192)  consists  of  an 
earthenware  socket  corrugated  inside  and  covered  outside 
with  lead.     The  joint  between  the  socket  and  lead  pipe  is 
made  with  solder  in   the  usual 
way,  and  that  between  the  socket 
and  pottery  with   neat   cement. 
The  socket  is  2\  in.  deep,  and  is 
made  in  three  diameters — 3 J  in., 
4§  in.,  and  4^  in. 

The  pottery  outlets  of  many 
modern  water-closets  and  slop- 
hoppers  are  fitted  into  lead 
sockets,  so  that  a  wiped  joint 
can  be  made  directly  between 
the  latter  and  the  lead  branch 
pipes.  The  first  joint  of  the 
kind  was  Doulton's  "Metallo- 
keramic  "  (fig.  193).  The  pottery 
outlet  is  metallised,  so  that  a 
lead  socket  can  be  united  to  it  by  means  of  a  soldered 
joint ;  to  the  tail  of  this  socket  the  branch  pipe  can  be 
wiped  in  the  usual  way.  This  and  kindred  joints  have 
been  largely  adopted,  and  are  thor- 
oughly satisfactory  in  the  hands  of 
good  workmen. 

Brass,  Copper,  &c. — Brass  and 
copper  pipes  may  be  united  to  other 
pipes  of  the  same  materials  by  screwed 
ends    or    by    screwed   unions,    brass 
and  copper  pipes  to  lead  by  soldered 
joints,   brass  and   copper  to  iron   by 
caulked    lead  joints,   as   already    de- 
scribed, or  by  screwed  joints,  and  to 
pottery  by  cemented  joints.    A  special 
brass  connection  is  made  for  uniting 
a  brass  flush-pipe  to   the   inlet   horn 
of  a  closet  (fig.  194).     When  the  con- 
nection has  been  placed  on  the  end  of  the  horn,  the  clips 
AAA   are    pressed   down  over   the  projecting  rim  of  the 
horn  shown  in  section  at  B ;  the  screw  C  is  then  tightened 


FIG.  193. 

Doulton's  "Metallo- 
keramic"  Joint. 
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and  makes  a  good  joint  by  compressing  the  rubber  ring  D 
between  the  end  of  the  horn  and  the  brass  flange  E 
of  the  flush-pipe.  For  further  details  of  connections 
between  pottery  and  brass,  see  the  chapters  on  sinks, 
lavatories,  &c. 

Pottery  to  Pottery. — Joints  of  this  kind  occur  at  the 
outlets  of  closets  connected  directly  with  the  drains.  This 
direct  connection  ought  never  to  be  made  except  in  out- 
buildings, as  it  necessitates  the  drain  being  brought  inside 
the  building,  and  as  one  or  more  joints  must  be  made  below 
the  level  of  the  floor.  A  few  strands  of  gasket  may  be 
gently  caulked  into  the  socket,  and  the  socket  should  then 
be  rilled  with  neat  Portland  cement.  Similar  joints  may  be 


FIG.  194. 
Twyfords'  Connection,  Brass  to  Pottery. 

made  in  the  pottery  waste-pipes  of  laboratory  and  other 
sinks. 

Iron  to  Iron. — The  most  important  joints  of  this  kind 
are  those  in  iron  soil-pipes  and  branches,  and  are  almost 
invariably  socket  joints  caulked  with  molten  lead.  In 
scamped  work  putty  is  sometimes  used,  but  this  is  certain 
to  lose  its  plasticity  in  time,  and  the  joint  ceases  to  be  air- 
tight. A  better  joint  is  made  by  running  the  socket  full  of 
neat  Portland  cement,  care  being  taken  to  prevent  the 
cement  passing  into  the  pipe.  Rust  joints  are  also  occa- 
sionally used,  but  the  caulked  lead  joint  is  the  best.  A 
flanged  joint  is  useful  when  it  is  required  to  fix  a  length  of 
pipe  to  the  top  of  a  stack  in  such  a  position  that  the  joint 
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is  above  the  eaves  or  wall.  The  flanges  are  bolted  together, 
red  lead  or  an  india-rubber  washer  being  interposed  to 
make  the  joint  tight.  Iron  sink-traps  are  sometimes  made 
with  screwed  outlets  for  fixing  into  the  screwed  sockets  of 
iron  waste-pipes.  The  joint  between  a  cast-iron  closet 
hopper  and  trap  is  generally  formed  by  means  of  flanges 
bolted  together  with  a  rubber  washer  between. 

Iron  to  other  Materials.— Various  methods  of  uniting 
iron  to  lead  and  other  metals  have  already  been  described. 
An  iron  soil-pipe  may  be  connected  with  a  stoneware  drain 
by  a  cemented  socket-joint,  and  a  pottery  closet  outlet  may 
be  connected  to  an  iron  branch-pipe  by  a  bolted  flanged 
joint  with  india-rubber  washer,  or  by  an  iron  socket  made 
specially  wide  to  receive  the  pottery  spigot  and  run  with  neat 
cement. 
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CHAPTER     XXL 


WASTE-  PIPES. 

Definition.  —  The  term  "  waste-pipe  "  may  with  ad- 
vantage be  confined  to  pipes  receiving  discharges  from 
fittings  which  are  used  for  personal  ablution  and  for  washing 
crockery,  domestic  utensils,  vegetables,  &c.,  while  the  term 
"  soil-pipe"  may  be  applied  to  all  pipes  receiving  discharges 
from  fittings  used  for  the  reception  of  urine  and  faeces. 
The  latter  class  includes  water-closets,  slop-hoppers,  and 
urinals.  All  other  fittings  will  fall  into  the  former  class. 
Certain  general  rules  are  applicable  to  all  waste-pipes — that 
is  to  say,  to  all  pipes  receiving  discharges  from  washing-up 
sinks,  wash-tubs,  lavatories,  and  baths. 

General  Rules. — i.  All  waste-pipes  ought  to  be  dis- 
connected from  the  drains  by  being  made  to  discharge  over  or 
into  trapped  gullies. 

Whether  the  end  of  the  pipe  may  be  connected  to  the 
side  of  the  drain-trap  between  the  grating  and  the  surface  of 
the  water  depends  to  some  extent  upon  circumstances. 
Some  sanitary  authorities  insist  on  the  point  of  discharge 
being  not  less  than  18  in.  from  the  drain-trap;  others 
require  it  to  be  immediately  over  the  grating ;  and  others, 
again,  allow  the  connection  to  be  made  into  the  side  of  the 
trap  above  the  standing  water.  The  first  position  is  the 
best  for  the  purpose  of  preventing  drain-air  passing  up  the 
waste-pipe,  but  unless  the  channel  leading  to  the  trap  is 
protected  by  a  grating,  under  which  the  waste-pipe 
discharges,  it  is  apt  to  become  choked  with  leaves,  &c. 

2.  Every  waste-pipe  from  a  single  fitting  ought  to  be 
provided  with  a  trap,  fixed  as  close  to  the  fitting  as  possible. 

In  the  case  of  ranges  of  similar  fittings,  such  as  lavatories, 
a  main  waste-pipe  is  often  provided  with  branches  to  the 
several  fittings,  and  the  main  waste  only  is  trapped.  The 
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objections  to  this  arrangement  will  be  discussed  in  the  next 
chapter. 

3.  Waste-pipes  must  be  so  arranged  that  the  water  from 
any  fitting  must  not  be  made  to  pass  through  more  than  one 
trap  on  its  way  to  the  external  gully. 

Double- trapping  is  sometimes  practised,  especially  when 
the  waste-pipe  is  connected  directly  with  the  drain,  but  it  is 
a  great  mistake.  Such  an  arrangement  is  shown 
in  fig.  195  ;  the  bath  A,  lavatory  B,  and  sink  C 
are  separately  trapped  and  connected  to  the 
main  waste  D,  which  is  trapped  at  E.  When 
the  bath  is  emptied,  the  air  contained  between 
its  trap  and  the  trap  at  E  must  escape  some- 
where, and  this  will  probably  be  done  by  forcing 
the  trap  of  one  of  the  lower  fittings ;  again, 
the  rapid  discharge  through  the  trap  E  will 
almost  inevitably  siphon  out  one  or  more  of  the 
traps  above. 

4.  The  traps  of  all  long  waste-pipes,  and  of  all 
ivaste-pipes  receiving  discharges  from  more  than 
one  fitting,  ought  to  be  ventilated,  in  order  to 
prevent  the   water  being   siphoned  out  of   the 
traps. 

If  the  traps  are  properly  ventilated  and  the 
waste-pipes  are  properly  laid  and  jointed,  there 
can  be  no  objection  to  connecting  two  or  more 
fittings  to  one  main  waste-pipe.  The  traps  of 
single  fittings  with  short  waste-pipes  are  often 
left  without  anti-siphonage  pipes  ;  thus  there  is 
little  necessity  (as  far  as  siphonage  is  con- 
cerned) to  ventilate  the  trap  of  an  ordinary 
kitchen  sink,  the  waste-pipe  of  which  is, 
perhaps,  less  than  3  ft.  long.  But  the  more  rapid  the 
discharge  is  from  the  fitting  the  more  necessity  there  is  for 
trap  ventilation.  An  old-fashioned  lavatory  basin  with,  say, 
i -in.  plug  and  ij-in.  trap  and  waste-pipe,  is  much  less  likely 
to  cause  siphonic  action  in  the  trap  than  a  modern  quick- 
waste  lavatory,  especially  if  the  latter  is  fitted  with  a  trap 
and  waste-pipe  only  ij  in.  in,  diameter. 

5.  All  long  waste-pipes,  and  all  waste-pipes  receiving  the 


FIG.  195. 

Double- 
trapped 
Waste-pipe. 

Faulty 
Arrange- 
ment. 
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discharges  from  two  or  more  fittings,  ought  to  be  carried  up 
(full-size]  as  ventilation-pipes,  the  upper  ends  to  terminate  at 
suitable  points  above  the  neighbouring  windows  and  at  a 
sufficient  distance  from  them. 

This  may  seem  a  counsel  of  perfection,  but  as  waste-pipes 
often  become  foul,  and  unless  ventilated  contain  air  more 
or  less  impure,  it  is  a  good  plan  to  allow  a  free  current  of 
air  to  pass  through  them.  Waste-pipes  from  fittings  on  the 
upper  iloors  of  buildings  are  sometimes  made  to  discharge 
over  cast-iron  rain-water  heads,  from  which  cast-iron  rain- 
water pipes  lead  down  to  the  gully  below.  The  iron  heads 
and  pipes  are  not  only  quickly  corroded,  but  they  are 
almost  certain  to  be  fouled,  and  the  foul  air  escaping  from 
the  head  and  joints  may  be  drawn  into  the  house  through 
the  nearest  windows.  Even  this  arrangement  is,  however, 
better  than  a  long  unventilated  waste-pipe  fixed  inside  the 
building  and  buried,  or  half-buried,  in  plaster.  According  to 
the  new  "  Drainage  By-laws  "  of  the  London  County  Council, 
the  waste-pipe  from  a  bath  may  discharge  into  a  rainwater 
pipe,  but  no  other  waste  may  be  so  treated. 

6. —  Waste-pipes  ought  always  to  be  exposed  to  view  and, 
like  soil-pipes,  ought  to  be  fixed  outside  buildings  wherever 
possible. 

The  multiplication  of  pipes  on  the  outside  of  a  building 
is  undoubtedly  in  some  cases  an  eyesore,  but  if  the  sanitary 
fittings  are  grouped  together  this  objection  loses  much  of  its 
force,  and  it  is  certainly  better,  if  leaks  occur,  that  they 
should  not  contaminate  the  air  within  the  building,  or 
damage  the  walls,  floors,  and  ceilings;  repairs  can  also  be 
executed  with  less  annoyance  to  the  occupants  of  the 
building  if  the  pipes  are  fixed  outside.  There  is,  of  course, 
a  slight  additional  danger  of  the  pipes  being  frozen  up  in 
severe  weather,  but  if  the  taps  are  perfect  the  danger  is  less 
than  in  the  case  of  external  soil-pipes,  as  the  water  passing 
through  waste-pipes  is  often  warm.  If  waste-pipes  must  be 
fixed  inside  the  building  they  ought  not  to  be  buried  in 
the  plaster  or  in  chases,  but  fixed  with  clips  or  lead  tacks 
to  back-boards,  so  that  they  can  be  easily  inspected  and 
repaired.  • 

7. —  Waste-pipes  ought  not  to  be  connected  to  soil-pifes  or 
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to  drain-ventilating  pipes,  or  to  the  traps  of  water-closets  or 
slop-hoppers,  but  ought  to  be  kept  entirely  distinct. 

An  exception  to  this  rule  may  be  made  in  the  case  of 
washing-up  sinks  fixed  by  the  side  of  slop-hoppers ;  the 
waste  from  such  a  sink  may  be  connected  to  an  inlet  arm 
provided  in  the  side  of  the  hopper  above  the  standing  water 
of  the  trap. 

8. — All  waste-pipes  ought  to  be  adequately  supported. 

If  this  is  not  done,  the  seal  of  the  traps  may  be  destroyed 
by  the  traps  being  pulled  out  of  shape  by  the  weight  of  the 
waste-pipes.  In  the  case  of  pipes  nearly  horizontal,  the  lack 
of  proper  support  may  cause  the  pipes  to  sag  and  thus  lead 
to  deposits  and  ultimate  fracture.  A  continuous  bearer  of 
wood  ought  therefore  to  be  fixed  under  every  part  of  a  waste- 
pipe  which  approaches  the  horizontal. 

9. — Joints  within  the  thickness  of  walls  or  floors  ought  to 
be  avoided  wherever  possible  ;  they  ought  to  be  in  positions 
where  they  can  be  seen  and  repaired  witJwut  difficulty. 

The  waste-pipes  from  baths  are  often  laid  under  the  floors. 
This  can  only  be  avoided  in  the  case  of  ordinary  cast-iron 
independent  baths  by  placing  supports  of  wood  or  other 
material  under  the  cast-iron  feet.  If  these  raise  the  bath 
too  high  for  children's  use,  it  is  an  easy  matter  to  pro- 
vide a  movable  step.  This  raising  of  the  bath  not  only 
allows  the  waste-pipe  to  be  laid  above  the  floor,  but 
affords  facilities  for  dusting  and  washing  the  floor  under 
the  bath. 

10. — Overflow  pipes  from  storage  or  flushing  cisterns 
must  not  be  connected  with  waste-pipes,  but  must  be  carried 
through  the  nearest  external  walls  in  conspicuous  positions  to 
serve  as  warning  pipes. 

These  pipes  need  not  be  trapped,  as  the  traps  would 
probably  be  unsealed  by  evaporation ;  but  hinged  flaps  may 
with  advantage  be  fitted  on  the  ends  to  prevent  the  inlet  of 
air  and  dust. 

Materials. — Lead  is  the  material  most  generally  used 
for  waste-pipes.  Pipes  less  than  ij  in.  in  bore  are  now 
seldom  fitted  even  to  small  lavatory  basins,  unless  these  are 
of  an  old-fashioned  type  with  a  waste-plug  i  in.  or  less  in 
diameter.  The  following  table  gives  the  weights  of  ordinary 
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lead  pipes  per  yard,  but  special  weights  are  made  by  some 
manufacturers  : — 

WEIGHTS  OF  LEAD  WASTE- PIPES. 


I 

2 

3 

4 

5 

6 

7 

8 

Inside 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

diam. 
in. 

per 

yard. 

per 
yard. 

per 
yard. 

per 
yard. 

per 
yard. 

per 
yard. 

per 
yard. 

per 

yard. 

I 

7 

8* 

9} 

ioj 

II 

12 

13 

14 

»1 

9 

i  of 

12 

J3 

14 

15 

16 

18 

if 

i°i 

12 

14 

i5 

16 

18 

21 

24 

>f 

— 



15 

18 

21 

24 



2 

14 

15 

18 

21 

24 

28 

3° 

36 

The  weights  in  column  i  are  the  least  which  can  be 
allowed,  but  it  is  always  better  to  use  stronger  pipes,  such 
as  those  in  columns  3  to  5,  especially  where  large  volumes 
of  hot  water  will  pass  through  the  pipes.  Some  plumbers 
use  2-in.  lead  pipes,  36  Ibs.  per  yard,  for  bath-wastes,  but 
this  is  a  waste  of  material,  and  the  extra  weight  does  not 
prevent  cracking  if  the  pipe  is  very  long  and  insufficiently 
supported  throughout  its  length.  The  main  wastes  for 
ranges  of  fittings  are  sometimes  3  in.  or  more  in  diameter, 
and  may  be  of  drawn  lead  similar  to  soil-pipes. 

Other  materials  used  for  waste-pipes  are  brass,  white- 
metal,  cast-iron  (painted,  galvanised,  glass-enamelled,  or 
otherwise  protected),  and  glazed-ware,  but  these  materials 
are  not  adaptable  like  lead  and  will  never  entirely  supersede 
this  material.  Cast-iron  is,  however,  largely  used  for  the 
main  external  waste-pipes  of  lofty  buildings,  and,  if  properly 
protected  inside,  is  admirably  adapted  for  the  purpose,  but 
the  branches  are  generally  of  lead.  The  new  "Drainage  By- 
laws "  of  the  London  County  Council  require  all  waste-pipes 
from  lavatories  and  sinks  (other  than  slop-sinks),  and  all  traps 
connected  therewith,  to  be  of  "lead,  iron,  or  stone-ware." 
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Cast-iron  waste-pipes  are  now  made  from  i  J  in.  in  diameter 
upwards.  The  intrinsic  value  of  the  metal  is  so  small  that 
it  is  quite  unnecessary  to  use  iron  less  than  T3^  in.  thick, 
although  this  is  often  done.  The  sockets  ought  to  be  large 
enough  to  give  an  annular  space  at  least  J  in.  wide  for 
caulking,  and  ought  to  be  about  2  in.  deep.  The  following 
table  gives  the  approximate  weights  of  socketed  cast-iron 
pipes,  6  ft.  long,  exclusive  of  the  sockets  : — 

WEIGHTS  OF  CAST-IRON  PIPES. 


Internal 
diameter.  . 

J-in.  metal. 

iVin.  metal. 

|-in.  metal. 

In. 

Ibs. 

Ibs. 

Ibs. 

ij 

14 

22 

30 

2 

18 

29 

39 

2^ 

23 

35 

47 

3 

27 

41 

56 

Glass-enamelled  cast-iron  pipes  are  made  by  one  firm  in 
6-ft.  lengths  of  the  following  weights  : — 2-in.,  24  Ibs.;  2j-in., 
26  and  28  Ibs  ;  and  3-in.,  34  and  36  Ibs. 

WEIGHTS  OF  BRASS  AND  COPPER  PIPES  PER  LINEAL  FOOT. 


-  53                          Brass. 

Copper. 

SI          iVin.         i-in.         ,V»n. 

TViri. 

i-in- 

9  Win. 

i 

In.            Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

Ibs. 

i               -76        1-61 

2'54 

•80 

170 

2-69 

I  i               I  '  I  2 

2^2 

3-61 

1-18 

2-46 

3^3 

2                  1-48 

3*°3 

4-69 

1*56 

3-21 

4'97 

21               I-84 

375 

577 

1-94 
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2l6  SANITARY   FITTINGS   AND    PLUMBING. 

Fixing.- — All  joints  in  lead  waste-pipes  ought  to  be 
plumbers'  wiped  joints.  The  pipes  may  be  fixed  by  means 
of  lead  tacks  soldered  to  the  backs  of  the  pipes,  or  by 
means  of  clips,  which  may  be  of  cast-lead,  polished  or 
nickel-plated  brass,  or  wrought  steel.  These  are  made  to 
lit  pipes  from  -|-  in.  to  2  in.  in  internal  diameter,  and  for  use 
on  the  face  of  a  wall  or  in  an  angle.  When  lead  pipes  are 
laid  nearly  horizontal,  they  ought  to  be  supported  on  con- 
tinuous bearers  or  shelves  in  order  to  prevent  sagging 
between  the  fastenings.  This  is  not  necessary  in  the  case 
of  iron,  brass,  or  copper  pipes.  All  internal  waste-pipes 
and  anti-siphonage  pipes  ought  to  be  exposed  to  view,  and 
may  with  advantage  be  fixed  on  back-boards  as  shown  in 
fig.  196. 

Diameter.  —  The  diameter  of  waste  -  pipes  must  be 
governed  to  a  great  extent  by  the  size  of  the  waste-outlets 
in  the  fittings  from  which  they  lead.  It  is  extrava- 
gant to  fix  a  ij-in.  waste-pipe  to  a  lavatory  with  a  f-in. 
or  i -in.  plug.  On  the  other  hand,  it  is  a  mistake  to  fix  a 
1 1 -in.  waste-pipe  to  a  modern  quick- waste  bath.  The  rapid 
emptying  of  fittings  is  in  many  cases  imperative,  and  quick- 
waste  fittings  must  therefore  be  used  with  traps  and  waste- 
pipes  to  correspond, 

The  traps  and  waste-pipes  of  lavatories  and  of  ordinary 
kitchen  and  draw-off  sinks  are  generally  ij  in.  or 
ij  in.  in  diameter  ;  and  those  of  butlers'  and  other  sinks, 
and  of  baths,  from  i  J  in.  to  2  in.  in  diameter,  but  traps  and 
waste-pipes  up  to  3  in.  in  diameter  are  sometimes  used  for 
modern  baths,  and  have  the  advantage  of  discharging  the 
water  with  great  velocity,  and  of  thereby  flushing  and 
cleansing  the  drains.  When  several  fittings  are  connected 
to  one  main  waste-pipe,  the  main  need  be  only  a  little 
larger  than  the  branch  waste-pipes ;  a  2 -in.  main  waste-pipe 
will  be  sufficient  for  half  a  dozen  fittings  with  ij-in.  or 
i  J-in.  branch  wastes,  as  all  the  fittings  will  never  be  used  at 
the  same  time.  When  several  ranges  of  fittings  on  different 
floors  are  connected  to  one  main  waste-pipe,  this  should  be 
still  larger,  but  need  not,  as  a  rule,  exceed  3  in. 

Anti-siphonage  Pipes. — The  size  of  anti-siphonage 
pipes  merits  careful  consideration,  but  no  hard  and  fast  rule 
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can  be  laid  down.  For  a  single  fitting  the  sectional  area  of 
the  anti-siphonage  pipe  (A,  fig.  196)  need  not  be  much 
more  than  half  that  of  the  waste-pipe,  as  follows  : — 

i.  waste-pipe,  i  -in.  A.S.  pipe, 


5!> 
1- 


When  a  number  of  fittings  on  different  floors  are  connected 
to  a  main  waste-pipe  of  great  height,  especially  if  the  fittings 
are  of  modern  quick-waste  type,  the  branch  anti-siphonage 
pipes  ought  not  to  be  less  than  the  branch  waste-pipes  to 
which  they  are  connected,  and  the  main  anti-siphonage  pipe 
not  less  than  the  main  waste-pipe.  It  cannot  be  too  often 
insisted  upon  that  quick-waste  fittings  subject  traps  to  very 
severe  strains,  the  effect  of  which  must  be  mitigated  as  much 
as  possible  by  ample  ventilation.  Anti-siphonage  pipes  con- 
nected with  waste-pipes  are  generally  fixed  inside  the 
buildings,  and  although  it  is  better  to  fix  them  outside, 
there  is  not  the  same  objection  in  this  case  as  in  the  anti- 
siphonage  pipes  of  soil-pipes,  as  the  waste-pipes  are  dis- 
connected from  the  drains,  whereas  the  soil-pipes,  as  a  rule, 
are  not,  and  drain-air  will  therefore  pass  through  the  soil- 
pipes  and  through  the  anti-siphonage  pipes  connected  with 
them.  The  main  anti-siphonage  pipe  is  generally  connected 
to  the  upper  continuation  of  the  waste-pipe  above  the 
highest  fitting  ;  this  economises  piping,  and  is  quite  as 
effective  as  carrying  it  up  independently  to  the  same  height 
as  the  waste-pipe  vent. 

Fig.  196  represents  the  waste-pipes  and  anti-siphonage 
pipes  from  the  fittings  of  an  ordinary  terrace  house,  having 
a  kitchen  sink  on  the  ground  floor  and  a  bath  and  lavatory 
on  the  first  floor.  The  basement  sink  A  is  not  connected 
with  the  main  system  of  pipes,  but  has  a  separate  waste-pipe 
discharging  into  the  same  gully,  and  a  separate  anti- 
siphonage  pipe.  The  lavatory  waste  is  often  connected 
with  the  branch  from  the  bath,  but  it  is  much  better  to 
connect  it  directly  with  the  main  waste  and  above  the  point 
where  the  bath  waste  is  connected,  as  shown  in  the 
illustration  ;  there  is  then  less  risk  of  the  lavatory  trap  being 
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unsealed  by  a  discharge  from  the  bath,  and  the  bath  cannot 
possibly  be  fouled  by  the  water  from  the  lavatory. 

Ranges  of  Fittings.— In  the  case  of  ranges  of  fittings 
the  same  principles  can  be  applied,  as  shown  in  fig.  197, 
each  fitting  being  separately  trapped  and  each  trap  being 
ventilated.  Ranges  of  lavatories,  however,  are  often 
supplied  with  cast-iron  or  brass  traps  and  waste-pipes,  and 
many  of  these  are  seriously  defective,  the  horizontal  pipe 
being  fixed  perfectly  level,  and  the  waste-pipes  being  exactly 
vertical.  The  result  is  that  the  discharge  from  a  basin 
flows  in  both  directions  along  the  horizontal  pipes  and  then 
drains  slowly  away  to  the  outlet,  leaving  a  soapy  deposit 


FIG.  197. 
Waste-pipes  for  Lavatory  Range. 

behind.  Such  pipes  ultimately  become  very  foul.  In  many 
cases  no  provision  is  made  for  ventilating  either  the  traps  or 
waste-pipes.  Sometimes  the  traps  under  the  basins  are 
omitted  and  a  single  trap  is  fixed  at  the  outlet  of  the 
horizontal  pipe.  Fig.  198  shows  such  a  range  in  cast-iron, 
the  tops  and  basins  and  the  inside  of  the  waste-pipe  being 
porcelain-enamelled  ;  the  trap  is  below  the  floor.  This  trap 
is  often  2\  in.  in  diameter,  and  is  never  thoroughly  flushed 
by  the  ordinary  usage  of  the  basins,  as  the  volume  of  the 
discharges  is  too  small  and  as  the  force  is  lost  in  the 
horizontal  pipe.  Both  pipe  and  trap,  therefore,  become 
foul,  and  some  of  the  foul  air  contained  in  the  pipe  is  forced 
out  through  one  basin  whenever  another  basin  is  discharged. 
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Ranges  of  lavatories  supported  on  glazed-ware  piers  are 
often  fitted  with  glazed-ware  horizontal  waste-pipes  passing 
through  holes  in  the  piers  ;  these  look  clean  outside,  but 
as  the  pipes  are  dead  level  they  cannot  be  recommended. 

All  waste-pipes  of  the  kind  mentioned  ought  to  be 
supported  on  separate  brackets  quite  independent  of  the 


FIG.  198. 
Cast-iron  Lavatory  Range. 

standards  or  brackets  carrying  the  basins,  or  ought  to  be 
attached  to  these  standards  or  brackets  by  adjustable 
bearers,  so  that  sufficient  slope  can  be  given  to  them,  and 
the  branch-pipes  from  the  basins  ought  to  be  of  varying 

A 


FIG.  199. 

Glazed-ware  Horizontal  Waste-pipe  for  Lavatory 
Range  with  Inspection  Openings. 

lengths  to  correspond.     The  main  waste-pipes  ought  also  to 
be  ventilated,  and  ought  not  to  be  too  large. 

Instead    of  the    closed    horizontal  waste-pipe  an   open 
channel  is  sometimes  fixed  under  the  basins,  so  that  it  can 
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be  easily  inspected  and  cleaned.  In  this  case  the  basins 
need  not  be  trapped,  a  single  trap  at  the  end  of  the  channel 
sufficing  for  the  whole  range.  Glazed-ware  horizontal 
wastes  are  also  made  with  inspection  slits  as  shown  in 
fig.  199  ;  the  branch  waste  from  the  basin  is  connected  at  A. 
Floor-channels. — Frequently  a  glazed-ware  channel  is 
laid  in  the  floor,  and  a  separate  pipe  is  taken  from  each  basin 
to  the  channel.  The  objection  to  this  arrangement  is  the 
splashing  of  the  water,  although  this  can  be  to  a  great  extent 
avoided  by  turning  the  end  of  each  waste-pipe  in  the  direc- 
tion of  the  flow,  and  by  making  the  channel  of  sufficient 
depth  and  with  a  slightly  projecting  rim.  The  advantages 
are  the  great  simplification  of  the  plumber's  work,  and  the 
facilities  afforded  for  cleansing  the  conduits  and  for  remov- 
ing and  replacing  the  fittings.  Floor-channels  are  generally 
used  for  ranges  of  wash-tubs,  and  frequently  also  for  ranges 
of  baths.  Of  course  the  floors  ought  to  be  of  impervious 
materials,  and  laid  to  fall  towards  the  channels.  The  floors 
and  channels  can  then  be  easily  washed  with  a  hose-pipe. 
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CHAPTER     XXII. 

WASTE-PIPES     FROM     URINALS. 

Definition. — According  to  the  definition  already  given,  all 
pipes  from  sanitary  fittings  intended  for  the  reception  of 
urine  and  faeces  may  be  regarded  as  soil  pipes.  The  pipes 
from  urinals  are,  however,  generally  known  as  waste-pipes, 
and  it  may  therefore  be  more  convenient  to  adopt  this  term, 
but  it  must  not  be  forgotten  that  these  pipes  may  become 
even  fouler  than  soil-pipes  and  must  be  treated  with  at  least 
equal  care. 

Connection  with  other  Pipes.— Just  as  different 
kinds  of  fittings  may  be  connected  to  one  main  waste-pipe, 
so  different  kinds  of  fittings  may  be  connected  to  one  main 
soil-pipe.  No  objection  can  be  raised  to  a  single  soil-pipe 
serving  both  water-closets  and  slop-hoppers,  provided  that 
the  traps  are  properly  ventilated.  Nor  can  there  be  much 
objection  to  connecting  the  single  trap  (3  in.  in  diameter) 
of  a  range  of  stall-urinals  to  the  main  soil-pipe,  provided 
again  that  the  trap  is  ventilated.  But  a  single  urinal-basin 
with  small  trap  ought  to  be  kept  separate,  as  the  seal  of  the 
small  trap  will  almost  inevitably  be  destroyed  by  the  large 
and  rapid  discharges  from  water-closets  and  slop-hoppers,  if 
all  are  served  by  a  single  soil-pipe.  It  is  probably  for  this 
reason  that  the  London  County  Council  now  requires  every 
urinal  trap  and  waste-pipe  to  be  at  least  3  in.  in  diameter. 

Trap-Siphonage. — Some  experiments  carried  out  by 
Mr.  Hellyer  are  interesting  in  this  connection.  To  the  side 
of  a  stack  of  3-in.  lead  soil-pipe  about  9 1  ft.  high,  open  at 
the  top,  and  with  the  drain  ventilated  at  a  distance  of  40  ft. 
from  the  foot,  a  branch-pipe  was  attached  at  the  height  of 
about  30  ft,  To  this  branch-pipe  traps  of  various  kinds 
were  fitted  in  turn,  and  each  trap  was  tested  by  simultaneous 
discharges  from  four  water-closets  connected  to  the  soil- 
pipe  at  various  points  above  the  branch.  The  total  flush 
at  each  test  was  about  fifteen  gallons.  When  the  branch- 
pipe  was  not  ventilated,  nearly  every  small  trap  fixed  to  the 
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branch  was  siphoned  out  at  the  first  discharge,  including 
i^-in.  and  2 -in.  "  Bower "  traps,  ij-in.  Dubois  trap,  ij-in. 
and  2-in.  cast-lead  siphon  traps,  2-in.  "  Eclipse  "  trap,  and 
ij-in.  "Anti-D"  trap.  A  narrow  band  D  trap,  measuring 
i  J  in.  between  the  cheeks,  and  with  i  J-in.  outgo  was  unsealed 
at  the  fourth  discharge.  Larger  traps  gave  better  results, 
but  were  generally  unsealed  by  a  succession  of  discharges. 

A  second  series  of  tests  was  carried  out  on  exactly 
similar  lines,  but  with  the  branch-pipe  ventilated  by  a  2-in. 
pipe  connected  with  the  trap-ventilation  pipes  of  the  water- 
closets.  This  large  ventilation  pipe  did  not  render  all  the 
traps  proof  against  siphonage ;  a  ij-in.  Dubois  trap  was 
unsealed  at  the  second  discharge,  a  2-in.  half-S  cast-lead 
trap  at  the  fourth,  a  2-in.  Eclipse  trap  at  the  sixth,  and  a 
i  J-in.  anti-D  trap  lost  TV  in.  of  seal  in  three  discharges,  but 
ten  succeeding  discharges  had  no  further  effect  on  it.  A 
4-in.  Eclipse  trap  was  unsealed  at  the  tenth  discharge,  but 
twenty-two  discharges  failed  to  lower  the  seal  of  a  4-in. 
siphon  trap  more  than  J  in. 

These  experiments  show  clearly  the  danger  of  connecting 
a  small  trap  and  branch  to  a  soil-pipe  serving  a  number  of 
closets  and  slop-hoppers,  although  it  must  be  admitted  that 
the  tests  were  much  more  severe  than  any  likely  to  occur  in 
the  ordinary  usage  of  the  fittings.  Cases  may  indeed 
occur  where  the  choice  must  apparently  be  made  between 
connecting  a  single  urinal  to  a  soil-pipe  or  providing  a 
separate  pipe  of  great  length.  The  latter  alternative 
involves  a  long  pipe  inadequately  flushed,  and  certain  to 
become  coated  with  foul  urates,  while  the  former  involves 
some  risk  of  unsealing  the  urinal  trap ;  but  this  risk  may  be 
reduced  by  making  the  urinal  trap  at  least  3  in.  in  diameter, 
and  by  a  proper  system  -of  trap- ventilation.  In  many  cases, 
however,  a  third  course  is  possible — namely,  the  fixing  of  a 
water-closet  instead  of  the  urinal  basin.  This  will  at  once  get 
over  the  difficulty,  and  will  serve  the  purpose  almost  equally 
well  if  a  proper  type  of  closet  is  selected.  Certainly  this 
course  is  by  far  the  best  in  private  houses. 

Arrangement. — Pipes  receiving  the  discharges  from 
urinal  basins  only  may  be  treated  in  the  main  as  waste- 
pipes,  but  the  pipes  (including  the  trap-ventilating  pipes) 
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ought  to  be  fixed  outside  the  building,  as  the  air  passing 
through  them  is  certain  to  be  fouled  by  the  accumulations 
of  "fur."  Whether  the  pipes  ought  to  be  disconnected  at 
the  foot  or  not,  will  depend  upon  circumstances  and  upon 
the  local  by-laws.  In  the  London  County,  the  waste-pipes 
from  urinals  must  be  treated  as  soil-pipes,  and  must  not  be 
disconnected  from  the  drains.  In  the  case  of  a  single  urinal 
on  the  ground  floor,  the  arrangement  shown  for  the  sink  A 
in  fig.  196  is  often  adopted,  although  it  is  defective  in  making 
no  provision  for  floor  droppings.  Where  two  or  more  urinals 
on  different  floors  are  connected  to  a  main  soil-pipe,  the  latter 
ought  to  be  carried  up  as  a  ventilation  pipe  to  a  suitable  point 
above  the  eaves,  and  the  traps  ventilated  after  the  manner 
adopted  for  water-closet  traps. 

A  range  of  urinal  basins  is  sometimes  treated  in  the 
manner  shown  in  fig.  197,  but  with  an  additional  ventilated 
branch  and  trap  leading  from  the  floor-channel  which  must 
be  provided  to  receive  droppings ;  part  of  the  flush  ought 
to  be  diverted  into  this  channel  in  order  to  clean  it  and  to 
keep  the  trap  charged  with  water.  Sometimes  the  traps 
under  the  basins  are  omitted,  and  the  main  waste  is  fixed 
nearly  horizontal,  and  a  standing  waste-and-overflow  is 
placed  in  a  lead  or  brass  tube  beyond  the  last  fitting,  the 
top  of  the  overflow  being  above  the  bottoms  of  the  basins,  so 
that  water  stands  in  these  to  the  depth  of  one  'or  two  inches. 
The  standing  waste  is  under  the  control  of  the  attendant, 
and  when  it  is  raised  the  contents  of  the  basins  and  pipes 
are  discharged  through  the  single  trap  fixed  below  to  the 
waste-pipe  beyond.  The  dilution  of  the  urine  is  the  object 
of  this  arrangement,  but  the  advantage  in  this  respect  is 
more  than  counterbalanced  by  the  greater  length  of  time 
during  which  the  urine  is  in  contact  with  the  basins  and 
pipes.  Deposits  of  urates  are  certain  to  occur. 

The  pipes  leading  from  ranges  of  basin-urinals  are 
sometimes  concealed  behind  the  marble  or  slate  backs,  and 
cannot  be  inspected  or  repaired  without  pulling  down  the 
backs  and  basins.  Damage  to  these  will  almost  certainly 
result,  but  a  still  graver  objection  is  that  such  an  arrange- 
ment is  directly  opposed  to  one  of  the  most  important 
principles  of  modern  plumbing,  namely,  that  all  pipes 
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connected  with  sanitary  fittings  shall  be  exposed  to  view. 
For  these  reasons  it  is  much  better  to  adopt  wastes  of  the 
kinds  shown  in  fig.  146,  discharging  into  a  floor-channel  from 
which  a  single  trap  and  pipe  are  fitted.  Exactly  the  same 
arrangement  may  be  adopted  for  a  single  basin,  the  whole 
of  the  discharges  passing  through  the  floor-grate  and  trap. 

Diameter. — According  to  the  By-laws  adopted  by  the 
London  County  Council,  the  waste-pipes  from  urinals  must 
be  similar  to  those  from  slop-sinks.  "  An  efficient  siphon 
trap"  must  be  fixed  "immediately  beneath"  the  fitting,  and 
the  internal  diameter  of  the  pipe  must  "not  be  less  than 
3  inches."  The  least  weights  of  pipes  3  in.  in  diameter 
must  be  as  follows  : — 

Lead 60  Ibs.  for  lo-ft.  length. 

Cast-iron          40  Ibs.  for  6-ft.  length. 

When  two  fittings  are  connected  to  one  pipe,  the  traps 
must  be  ventilated  in  the  manner  specified  for  water-closet 
traps  and  soil-pipes. 

The  amount  of  water  allowed  for  flushing  urinals  is  so 
small  that  a  long  3-in.  waste-pipe  from  a  single  urinal  cannot 
possibly  be  kept  clean.  If  the  urinal  waste  is  connected  by 
means  of  a  short  branch  to  the  water-closet  soil-pipe,  this 
objection  loses  much  of  its  force,  but  it  is  certainly  a  mis- 
take to  fix  a  long  3-in.  waste-pipe  from  a  single  urinal  flushed 
from  a  one-gallon  cistern.  Under  such  circumstances  a  pipe 
ij  or  2  in.  in  diameter  would  be  more  effectually  flushed. 
~The  Removal  of  " Fur."— The  foul  "fur,"  which  is 
gradually  deposited  orr  surfaces  to  which  urine  is  repeatedly 
applied,  can  be  removed  by  means  of  "spirits  of  salt," — an 
aqueous  solution  of  hydrochloric  acid.  The  time  required 
will  depend  on  the  amount  of  fur  and  the  strength  of  the 
solution.  Lead  is  for  all  practical  purposes  unaffected  by 
a  cold  solution,  whatever  the  degree  of  concentration  may 
be,  but  a  strong  solution  acts  on  tin,  and  may  therefore 
injure  soldered  joints.  A  weak  solution  is  consequently 
preferable,  and  may  consist  of  one  table-spoonful  of  spirits 
of  salt  to  a  quart  of  cold  water.  The  lower  end  of  the  pipe 
should  be  temporarily  plugged,  and  the  pipe  then  filled 
with  the  solution,  and  allowed  to  stand  full  for  a  night. 
The  operation  can  be  repeated  till  the  pipes  are  clean. 
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CHAPTER   XXIII. 


SOIL-PIPES,  &c. 

Soil-pipes  are  pipes  receiving  discharges  from  water- 
closets  and  slop-hoppers,  and  sometimes  from  urinals,  and, 
like  Goldsmith's  bed  and  chest  of  drawers,  rhey  pay  a 
double  debt,  being  in  most  cases  used  also  as  drain- 
ventilators.  They  ought  not  to  be  made  to  serve  as 
rainwater-pipes,  as  such  an  arrangement  results  in  the 
discharge  of  foul  air  under  the  eaves,  whence  it  will 
in  most  cases  find  its  way  into  the  building  through 
defective  beam-filling  or  through  adjacent  windows.  The 
ventilating  action  of  the  pipes  is  also  seriously  reduced 
in  wet  weather,  if  not  entirely  stopped,  and  in  winter 
there  is  a  danger  of  the  pipes  being  choked  with  snow 
or  ice.  Nor  ought  soil-pipes  to  be  made  to  receive  the 
wastes  from  any  other  kinds  of  fittings  than  those  men- 
tioned above. 

Ventilation. — Every  soil-pipe,  whether  used  as  a  drain- 
ventilator  or  not,  ought  to  be  carried  up  full-size  to  "such 
a  height  and  in  such  a  position  as  to  afford,  by  means  of 
the  open  end  of  such  soil-pipe,  a  safe  outlet  for  foul  air." 
Many  hard-and-fast  rules  have  been  laid  down  as  to  the 
distance  between  the  open  end  of  a  soil-pipe  and  the 
nearest  windows,  skylights,  chimneys,  &c.,  but  like  all 
Draconian  laws,  they  are  more  honoured  in  the  breach 
than  in  the  observance.  Some  Sanitary  Authorities  have 
a  by-law  to  the  effect  that  the  top  of  the  soil-pipe  must  be 
above  the  highest  part  of  the  roof  of  the  building  to  which 
the  pipe  is  attached;  this,  in  many  cases,  involves  bends 
both  at  the  eaves  and  ridge,  and  these  bends  seriously 
diminish  the  air- extracting  power  of  the  pipes,  and  also 
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retard  the  inrush  of  air  which  is  so  necessary  for  the 
prevention  of  trap-siphonage.  A  certain  amount  of  latitude 
ought  to  be  allowed  by  Sanitary  Authorities,  and  a  little 
common-sense  brought  to  bear  in  each  case.  If  the  drains 
are  short  and  self-cleansing  and  disconnected  from  the 
sewer,  the  air  in  the  soil-pipe  will  never  be  very  foul,  as  the 
sewage  will  not  have  time  to  decompose  before  it  has 
passed  the  disconnecting  trap.  In  such  cases  there  would 
be  no  danger  in  terminating  the  soil-pipe  a  little  above 
the  eaves  even  if  this  were  only  3  ft.  or  4  ft.  above  the 
nearest  window  and  about  6  ft.  distant  from  it.  If,  how- 
ever, the  soil-pipe  is  also  a  ^»^r-ventilator,  or  if  the 
drains  are  long  and  foul,  the  greatest  possible  distance 
ought  to  be  interposed  between  the  soil-pipe  and  the 
nearest  opening. 

It  is  a  mistake  to  fix  an  air-extracting  cowl  on  the  top  of 
a  soil-pipe,  as  this  checks  the  upward  current  in  still  weather, 
and  in  high  winds  prevents  the  inrush  of  air  required  by  the 
trap-ventilating  pipes  when  a  fitting  is  discharged.  A  simple 
conical  or  mushroom  top  of  galvanised  iron,  copper,  or  lead 
is  better,  but  the  open  wire  guard  is  now  generally  used. 
This  may  be  of  "  dome  "  or  "  globe  "  shape,  and  can  be 
obtained  in  sizes  to  fit  pipes  from  2  in.  to  6  in.  in  diameter. 
The  wire  may  be  either  galvanised-iron  or  copper,  but  the 
latter  ought  always  to  be  used,  as  galvanised  wire  is  soon 
corroded. 

Disconnection. — Some  years  ago  the  system  of  discon- 
necting soil-pipes  from  drains  was  introduced  and  was 
strongly  advocated  by  many  sanitarians.  If  the  drains  are 
long  and  foul,  or  if  they  are  not  disconnected  from  the 
sewer,  a  strong  case  can  undoubtedly  be  made  out  in  favour 
of  the  disconnection  and  foot-ventilation  of  the  soil-pipes 
discharging  into  the  drains  ;  if  the  soil-pipes  are  not  discon- 
nected, the  unsealing  of  a  single  trap  will  at  once  allow  the 
foul  air  of  the  drains  or  sewers  to  enter  the  house,  r.nd  how 
foul  this  sometimes  is,  all  who  have  had  any  experience  in 
sanitary  work  know.  But  if  the  drains  are  self-cleansirg 
and  are  disconnected  from  the  sewer,  and  if  proper  pre- 
cautions are  taken  to  prevent  the  closet  and  hopper  traps 
being  siphoned,  there  can  be  no  objection  to  utilising  the 
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soil-pipes  as  drain-ventilators.  The  cost  of  a  separate 
drain-ventilating  pipe  is  saved,  and  the  disadvantages  which 
are  almost  inseparable  from  disconnection  will  be  avoided. 
These  disadvantages  include  splashing,  retardation  of  the 
flow  due  to  the  additional  trap  at  the  foot  of  the  soil-pipe, 
and  occasional  puffs  of  foul  air  through  the  grating  over  the 
trap.  The  latter  may  be  to  some  extent  obviated  by 
substituting  for  the  grating  an  air-inlet  pipe  carried  to  a 
suitable  position  and  fitted  with  a  mica-flap  ventilator 
arranged  to  prevent  the  egress  of  air.  The  disconnec- 
tion of  soil-pipes  has  not  come  into  general  favour,  and 
is  at  the  present  time  explicitly  prohibited  by  nearly 
all  sanitary  authorities,  including  the  London  County 
Council. 

Diameter. — Until  recently,  soil-pipes  4  in.  in  diameter 
were  almost  invariably  used,  except  in  stacks  serving  a 
number  of  fittings,  when  still  larger  pipes  were  fixed,  but 
pipes  2>2  m-  m  diameter  are  now  considered  large  enough 
for  ordinary  stacks,  and  many  sanitarians  advocate  still 
smaller  pipes,  as  being  more  thoroughly  cleansed  by  the 
small  flush  allowed  and  as  being  also  less  unsightly  and  less 
costly.  There  is,  however,  a  greater  risk  of  trap-siphonage 
when  small  pipes  are  used,  and  it  is  unwise  to  reduce  the 
diameter  below  3  in.  ;  3^  in.  pipes  are  the  smallest  allowed 
by  the  London  County  Council  for  water-closets,  and  3-111. 
pipes  for  slop-hoppers  and  urinals.  The  outlets  of  many 
siphonic  closets  are  only  3  in.  in  diameter,  and  the  branch 
pipes  may  be  of  the  same  size.  Very  long  soil-pipes 
subject  the  traps  of  the  fittings  to  greater  strains  than 
short  pipes,  and  ought  therefore  to  be  of  larger  diameter, 
but  it  is  very  seldom  indeed  that  pipes  larger  than 
4  in.  are  required  even  for  lofty  stacks  serving  a  number  of 
fittings. 

Materials. — The  materials  now  almost  invariably  used 
for  soil-pipes  are  cast-iron  and  lead  ;  opinions  have  been 
sharply  divided  as  to  their  relative  merits,  but  there  can  be 
no  doubt  that  cast-iron  is  now  in  the  greater  favour.  The 
fact  is  that  neither  material  is  perfect.  Zinc  and  stoneware 
have  also  been  used,  but  are  quite  unsuitable,  the  former 
on  account  of  its  rapid  corrosion,  and  me  latter  because 
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of  the  number  of  joints,  the  impossibility  of  making  the 
joints  permanently  tight,  the  difficulty  of  fixing,  and  other 
defects. 

Cast-iron  soil-pipes,  unless  thoroughly  protected  inside  by 
an  impervious  coating,  are  certain  to  corrode,  and  if  the 
joint  at  the  foot  is  improperly  made  the  rust  may  accumulate 
there  and  ultimately  choke  ihe  pipe.  The  pipes  must  be 
painted  outside  every  year  or  two  to  prevent  external 
corrosion.  Cast-iron  is  also  a  brittle  material,  and  may  be 
broken  or  cracked  by  a  heavy  blow,  and  the  damaged  pipe 
will  be  difficult  to  remove,  and  will  be  of  no  value  when 
removed.  Again,  every  junction  in  a  cast-iron  soil-pipe 
necessitates  three  joints,  one  for  the  branch  pipe  and  one  at 
each  end  of  the  junction-pipe,  while  only  one  joint  is 
required  for  each  branch  in  a  lead  soil-pipe.  More  joints 
are  also  required  in  the  straight  portions,  as  cast-iron  pipes 
are  made  in  6  ft.  (or,  occasionally,  9-ft.)  lengths,  and  drawn- 
lead  pipes  in  lo-ft.  lengths.  On  the  other  hand,  lead 
pipes,  on  account  of  their  softness,  are  easily  dented  by 
blows,  and  dragged  and  twisted  by  the  sun  and  by  gravita- 
tion; they  are  more  costly,  and  require  more  skill  in 
fixing.  They  are,  however,  practically  incorrodible,  and 
a  cracked  pipe  can  be  repaired  with  solder  or  can  be 
cut  out  and  replaced  by  a  new  length  without  much 
difficulty,  and  the  old  pipe  will  fetch  a  fair  price.  A  few 
years  ago  a  lead-lined  iron  pipe  was  designed  to  combine 
the  advantages  of  the  two  materials,  and  has  already 
been  extensively  used.  Some  sanitary  authorities  allow 
either  lead  or  iron  pipes  to  be  used  externally,  but  insist 
on  internal  pipes  being  of  drawn  lead ;  this  is  now  the 
case  in  London. 

i.  Lead. — Seamed-lead  soil-pipes  ought  never  to  be  used, 
as  the  soldered  seams  are  ofken  carelessly  made,  and  are 
soon  destroyed  by  the  sewage  gases.  Lead  soil-pipes  ought 
to  be  of  drawn  lead,  the  metal  to  be  of  uniform  thickness. 
They  are  generally  manufactured  in  10  ft.  lengths,  and  can 
be  obtained  in  sizes  rising  by  J  in.  from  2\  in.  to  6  in., 
and  in  weights  from  about  5^  Ibs.  to  10  Ibs.  per  superficial 
foot. 

Weight. — The  following  table  gives  a  list  o<"  some  of  the 
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pipes  now  manufactured,  with  the  weight  of  the  lead  per 
superficial  foot  in  each  case  : — 

DRAWN-LEAD  SOIL-PIPES. 
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Specially  heavy  pipes  are  also  made  as  follows,  but  are 
not  often  used  for  soil-pipes  : — 

2-$-  inch,  21,  25,  29,  33!,  and  36  Ibs.  per  yard. 
30  and  37^  Ibs.  per  yard. 
30,  33^,  36,  39,  42,  and  45  Ibs.  per  yard. 
33!>  39>  45>  48,  and  54  Ibs.  per  yard. 
42,  48,  51,  60,  68,  and  90  Ibs.  per  yard. 
42,  51,  and  66  Ibs.  per  yard. 
45,  66,  and  75  Ibs.  per  yard. 
66  Ibs.  per  yard. 
66  Ibs.  per  yard. 

The  minimum  weights  demanded  by  the  London  County 
Council  per  lo-ft.  length  are  65  Ibs.  for  3j-in.  pipe,  74  Ibs. 
for  4-in.,  92  Ibs.  for  5-in.,  and  no  Ibs.  for  6-in.  In  1899 
an  attempt  was  made  to  increase  the  weights  to  70  Ibs., 
80  Ibs.,  100  Ibs.,  120  Ibs.  respectively,  but  the  suggested 
alterations  have  not  been  adopted.  The  minimum  weights 
required  by  the  existing  by-laws  give  a  thickness  of 
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metal  equal  to  sheet-lead  weighing  about  6|  Ibs.  per  square 
foot,  which  the  suggested  alterations  would  have  increased 
to  7^  Ibs.  per  square  foot.  The  latter  weight  is  sufficient 
for  all  ordinary  purposes,  although  some  sanitarians  think 
that  metal,  weighing  less  than  8  Ibs.  per  square  foot,  ought 
never  to  be  used  for  soil-pipes  ;  where  the  money  can  be 
afforded,  pipes  with  metal  weighing  10  Ibs.  per  square  foot 
are  often  used.  As  a  ready  means  of  calculating  the 
thickness  and  weight  of  the  metal,  it  is  convenient  to 
remember  that  a  square  foot  of  lead  i  in.  thick  weighs 
about  59  Ibs. ;  the  weight  of  metal  |  in.  thick  is  therefore 
very  nearly  7  j  Ibs.  per  square  foot. 

The  joints  in  lead  soil-pipes  and  between  lead  and 
iron,  lead  and  pottery,  &c.,  have  been  described  and  illus- 
trated in  Chapter  XX.  The  method  of  fixing  remains  to  be 
considered. 

Pipes  in  chases  are  fixed  on  blocks  by  means  of  lead 
flanges  soldered  to  the  pipes ;  the  joints  are  often  of  the 
flange  type  (fig.  179,  page  200),  and  an  additional  flange 
with  blocks  should  be  provided  between  each  pair  of  joints, 
so  that  the  pipes  will  be  supported  every  5  ft.  Internal 
soil-pipes  in  London  must  be  constructed  of  drawn  lead 
"with  proper  wiped  plumber's  joints,  and  so  as  1o  be  easily 
accessible"  and  pipes  with  flanged  joints  fixed  in  chases  are 
therefore  not  admissible. 

Pipes  fixed  to  the  face  of  a  wall  may  be  united 
by  wiped  joints  and  supported  by  lead  tacks  soldered 
to  the  back  of  the  pipes.  The  lead  should  be  of  the 
same  thickness  as  the  substance  of  the  pine,  and  should 
be  about  4  in.  wide  if  net  to  be  folded,  and  double 
this  width  if  folded  to  protect  the  nail-heads ;  the  height 
should  be  5  or  6  in.  if  two  nails  are  to  be  driven 
through  each  tack  into  the  joints  of  the  brickwork,  and 
9  or  10  in.  if  three  nails  are  used.  The  latter  size 
gives  better  support.  Tacks  are  sometimes  placed  singly 
and  alternately  on  opposite  sides  of  the  pipe ;  at  least 
three  ought  to  be  allowed  for  each  lo-ft.  length.  Greater 
strength  with  neater  appearance  is  obtained  by  fixing  them 
in  pairs,  allowing  two  pairs  to  each  length.  The  nails  may 
be  of  iron,  3  in.,  3 \  in.,  or  4  in.  long,  or  of  copper  or  gun- 
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metal,  the  two  latter  metals  being  more  expensive  but  much 
more  durable  ;  the  heads  are  often  rounded.  Iron  nails 
should  be  galvanised,  and  the  heads  may  with  advantage 
be  covered  with  lead.  The  nails  should  of  course  be 
driven  into  the  horizontal  and  not  the  vertical  joints  of  the 
wall. 

Copper-bit  joints  are  sometimes  used,  the  pipes  being 
fixed  with  tacks  and  ornamented  at  the  joints  with  lead 
beads,  as  shown  in  fig.  174.  Cast-lead  sockets  (fig.  175), 
or  cast-lead  sockets  strengthened  with  copper  (fig.  176),  are 
also  good  methods  of  fixing.  Additional  support  ought  to 
be  given  by  a  pair  of  tacks  at  the  middle  of  each  length. 


FIG.  200. 
Cast-iron  Brackets  for  Soil-pipes. 

Two  objections  to  lead  tacks  are  that  the  pipes  are 
supported  only  at  the  back,  and  are  consequently  apt  to  be 
dragged  out  of  shape,  and  that  the  pipes  are  fixed  close  to 
the  wall  rendering  it  difficult  to  make  and  repair  the  joints. 
Both  these  objections  can  be  met  by  the  use  of  cast-iron 
brackets  as  shown  in  fig.  200;  A  is  intended  for  building 
into  the  wall,  B  for  nailing  to  it.  A  strong  lead  or  brass 
collar  must  be  wiped  to  the  pipe  as  shown  at  C  to  transmit 
the  weight  to  each  bracket.  The  brackets  ought  not  to  be 
more  than  5  ft.  apart.  The  joints  in  the  pipe  ought  to  be 
plumber's  wiped  joints. 
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Cast-lead  sockets  (fig.  201),  3^  in.  and  4  in.  in  diameter, 
with  arms  from  15  in.  to  30  in.  long  are  now  made,  so  as  to 
avoid  the  "branch"  wiped  joint  close  to  the  wall.  The 
arm  can  be  connected  to  the  closet  by  a  brass  socketed 
ferrule  (fig.  202),  in  which  a  2-in.  branch  is  formed  for  the 
lead  anti-siphonage  pipe. 
If  the  anti-siphonage  pipe 
is  of  iron,  a  socket  is  cast 
on  the  end  of  the  curved 
branch,  so  that  the  end 
of  the  pipe  can  be  caulked 
into  it.  The  feet  of  lead 
soil-pipes  may  with  advan- 
tage be  connected  to  cast- 
iron  bends,  which  ought 
to  have  foot-rests  cast  on 
and  be  supported  on  flags 
or  concrete ;  iron  bends 
are  better  able  to  resist 

the  impact  of  the  falling  liquids  and  solids,  and  also  allow 
a  good  connection  to  be  made  with  the  drain. 

2.  Iron.— Wrought-iron  is  seldom  used  for  soil-pipes, 
although  it  is  well  adapted  for  the  purpose.  As  a  rule,  cast- 
iron  pipes  are  used  in  6-ft.  lengths  with 
socket  joints  caulked  with  lead.  Pipes 
3  in.  and  upwards  in  diameter  are  also 
made  in  Q-ft.  lengths,  and  these  have 


FIG.  201. 
Cast-lead  Socket  with  Branch. 


the  advantage  of  fewer  joints.  Special 
"  making-up  "  lengths  can,  of  course,  be 
cast  to  order.  Tbe  great  defect  of  the 
material  is  its  liability  to  corrosion,  par- 
ticularly in  that  part  of  the  pipe  above 
the  highest  branch.  Unprotected  iron 
pipes  ought,  therefore,  never  to  be  used. 
A  coat  of  paint  applied  to  the  outside  is 
of  no  use  in  preventing  internal  corrosion.  Pipes  galvanised 
inside  and  out  can  be  obtained,  but  the  cost  is  about  double 
that  of  plain  pipes  and  the  protection  is  only  temporary. 
Dr.  Angus  Smith's  solution,  applied  at  the  foundry,  is  the 
cheapest  preservative,  and  is  fairly  durable  but  not  by  any 


FIG.   202. 

Brass  Socket  with 
Junction  for  Anti- 
siphonage  Pipe. 
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means  permanent.  The  Bower-Barff  process  is  not  so  often 
used  for  soil-pipes,  and  is  not  always  successful.  Glass- 
enamelling  affords,  perhaps,  the  best  protection,  but  care 
must  be  observed  that  the  enamel  is  perfect  throughout  the 
pipe  and  that  it  is  not  damaged  by  cutting  or  jointing  the 
pipes. 

Light  rainwater  pipes  must  not  be  used  as  soil-pipes,  as  it 
is  impossible  to  make  a  proper  caulked  joint  in  them  on 
account  of  the  narrowness  of  the  sockets  and  the  thinness  of 
the  metal.  The  least  weights  now  allowed  by  the  London 
County  Council  are  as  follows,  for  each  6-ft.  length: — sj-in., 
48  Ibs. ;  4-in.,  54  Ibs. ;  5-in.,  69  Ibs. ;  and  6-in.,  84  Ibs. ; 
and  the  thickness  of  metal  must  be  at  least  yVm-  for  3i-in' 
and  4-in.  pipes  and  |-in.  for  5-in.  and  6-in.  pipes.  Pipes  much 
lighter  than  these  are  made  and  sold  as  soil-pipes,  but 


FIG.  203. 
Cast-iron  Clips  for  Soil-pipes. 

cannot  be  recommended.  Heavier  pipes,  weighing  about 
half  as  much  again  as  the  London  County  Council 
pipes,  can  also  be  obtained.  For  3j-in.  or  4-in.  pipes, 
the  metal  ought  to  be  not  less  than  \  in.  thick,  and 
slightly  more  for  larger  pipes.  The  sockets  in  cast-iron 
soil-pipes  ought  to  be  at  least  2-J-  in.  deep,  and  the 
annular  space  allowed  in  the  sockets  for  caulking  not 
less  than  \  in.  wide  for  the  two  smallest  pipes,  and  f  in. 
for  the  others. 

Cast-iron  pipes  may  be  fixed  with  ears  or  clips  nailed  to 
the  walls.  Special  projecting  ears  or  sockets  are  now  made 
so  that  the  pipes  will  stand  well  clear  of  the  wall ;  these  are 
a  great  improvement,  as  they  allow  the  pipes  to  be  painted 
all  round.  If  special  ears  are  not  provided,  the  same  result 
can  be  obtained  by  using  longer  nails  and  driving  them 
through  short  distance-pieces  of  wrought-iron  pipe  (i  in.  or 
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i  J  in.  long)  placed  behind  the  nail-holes  of  the  ears  or  clips. 
External  corrosion  is  certain  to  occur  if  the  pipes  are  fixed 
close  to  the  wall,  as  the  back  parts  cannot  be  painted. 
Two  good  forms  of  support  are  shown  in  fig.  203,  one  for 
building  into  the  wall  and  the  other  for  nailing  to  it ; 
the  bolts  and  screws  ought  to  be  of  brass  or  gun-metal,  so 
as  not  to  rust.  A  support  ought  to  be  fixed  under  each 
socket. 

Special  junctions,  bends,  &c.,  are  now  cast  for  almost 
every  conceivable  requirement.  A  junction  ought  always  to 
be  formed  with  the  branch  rising  slightly  from  the  pipe,  and 
curved  at  the  point  of  junction.  The  branch  can  be  cast 


FIG.  204. 

Cast-iron  Junction  with 

Branch  for  An ti -siphon age 

Pipe. 


FIG.  205. 

Cast-iron  Junction  for 

Upper  End  of  Anti- 

siphonage  Pipe. 


of  any  length  from  6  in.  to  36  in.,  so  that  it  is  unnecessary 
to  make  a  joint  in  the  thickness  of  the  wall.  Fig.  204  shows 
such  a  junction  and  branch  3 -J  in.  or  4  in.  in  diameter,  with 
a  2-in.  socket  for  the  trap-ventilation  pipe  ;  a  socket  is  cast 
on  the  end  of  the  branch  to  receive  the  outlet  of  the  P-trap 
of  the  closet.  The  end  of  the  branch  is  sometimes  cast 
with  an  upward  bend  to  receive  the  outlet  of  an  S-trap. 
Junctions  for  the  upper  ends  of  trap-ventilating  pipes  are 
cast  as  shown  in  fig.  205.  Bends  for  the  feet  of  soil-pipes 
ought  to  be  well  rounded,  and  with  foot-rests  cast  on  to  give 
them  firm  bearing  on  flags  or  beds  of  concrete.  Set-offs  or 
double  bends  to  fit  base-courses,  eaves-troughs,  &c,,  are 
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also  made,  but  ought  to  be  used  as  sparingly  as  possible,  as 
all  bends  obstruct  the  currents  of  air. 

3.  Lead-lined  Iron. — Lead-lined  iron  pipes  are  manu- 
factured by  the  Sanitary  Lead-lining  and  Pipe-bending 
Company,  and  consist  of  an  outer  pipe  of  iron  and  an  inner 
lining  of  lead.  The  lead  is  smooth  and  practically  incor- 
rodible by  ordinary  domestic  sewage,  and  the  iron  protects 
the  lead  from  external  injury  and  gives  it  the  firmness  which 
is  so  lacking  in  ordinary  drawn-lead  pipes  of  large  diameter. 
The  cast-iron  pipes  are  carefully  made,  and  are  smoothed 
inside  by  means  of  emery  rubbers  on  a  rotating  spindle. 
The  drawn-lead  tube,  of  a  substance  equal  to  sheet-lead 
5  Ibs.  per  square  foot,  is  then  inserted,  and  is  tightly  pressed 
against  the  iron  by  means  of  a  smooth 
steel  bobbin,  which  is  pulled  slowly 
through  the  double  pipe.  The  upper 
end  of  the  lead  tube  is  opened  out  to 
fit  the  special  shape  of  the  cast-iron 
socket,  and  the  lead  is  turned  out- 
wards round  the  spigot-end  of  the 
iron  pipe  to  form  a  kind  of  lead  collar, 
as  shown  in  fig.  206.  When  two 
pipes  are  fitted  together,  the  joint  can 
be  completed  by  filling  the  annular 
space  with  molten  lead,  or  by  caulk- 
ing it  with  cold  lead  rings,  or  by 
inserting  a  brass  caulking-ring  and  caulking  the  lead  lining 
on  to  it.  The  lead  lining  of  junctions,  &c.,  is  introduced 
by  casting,  special  cores  being  used  for  the  purpose.  Bends 
and  junctions  of  almost  every  kind  can  be  made.  The 
invention  is  decidedly  useful.  The  pipes  and  fittings  are 
admirably  adapted  for  soil-pipes,  waste-pipes,  and  drain- 
ventilating  shafts.  They  are  naturally  more  expensive  than 
ordinary  iron  pipes,  but  the  extra  cost  is  a  trifling  item  in 
the  total  cost  of  a  building.  On  the  other  hand,  they  are 
clean,  durable,  strong,  and  easily  fixed.  The  lugs  are  of  a 
special  kind,  so  that  the  pipes  can  be  fixed  at  any  distance 
from  the  wall  up  to  2\  in. 

Anti-Siphonage  Pipes. — As  already  stated,  soil-pipes 
and  the  trap-ventilating  pipes  connected  with  them  ought, 


FIG.  206. 

Joint   in   Lead-lined 
Cast-iron  Pipes. 
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where  possible,  to  be  fixed  outside  the  building,  as  all  the 
pipes  contain  air  more  or  less  impure.  In  the  case  of  stacks 
serving  only  one  or  two  fittings,  this  presents  no  difficulty  ; 
but  when  ranges  of  closets  on  two  or  more  floors  are  con- 
nected to  one  soil-pipe,  the  various  pipes  are  not  so  easily 
arranged.  If  the  soil-pipe  and  main  anti-siphonage  pipes 
are  fixed  near  each  other,  bends  must  be  introduced  so  that 
the  soil-pipe  branches  and  the  main  anti-siphonage  pipe  can 


FIG.  207. 
Ca^t-iron  Soil-pipe  and  Anti-s'phonnge  Pipes. 

pass  each  other.  It  is  generally  considered  best  to  form  the 
bends  in  the  anti-siphonage  pipes,  but  as  these  bends  inter- 
fere with  the  free  rush  of  air  to  the  branches,  the  anti- 
siphonage  pipes  may  with  advantage  be  made  somewhat 
larger  than  the  usual  2  in.  The  anti-siphonage  pipes  may 
be  bent  round  in  front  of  the  soil-pipe  branches  (fig.  207), 
but  if  the  soil-pipes  are  fixed  ij  in.  or  2  in.  clear  of  the 
wall,  the  bends  will  be  somewhat  quick  and  unsightly,  and  it 
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is,  on  the  whole,  better  under  such  circumstances  to  bend 
the  anti-siphonage  pipes  behind  the  soil-pipe  branches 
(fig.  208),  cutting  small  chases  in  the  walls  where 
required. 

Another  and  brtter  method  of  overcoming  the  difficulty 
consists  in  fixing  the  main  anti-siphonage  pipe  at  such  a 
distance  from  the  soil-pipe  that  it  will  pass  quite  clear 
of  the  soil-pipe  branches,  as  shown  in  fig.  209.  This 
illustration  shows  an  arrangement  for  a  hospital  or 
other  building  of  two  or  more  stories,  with  two  fittings  on 
each  floor.  The  main  soil-pipe  and  external  branches  are 
of  cast-iron  4  in.  in  diameter,  with  -J-in. 
metal,  while  the  branch  pipes  passing 
through  the  wall  are  of  drawn  lead  of  a 
substance  equal  to  sheet  lead  7 Jibs,  per 
square  foot.  The  main  anti-siphonage 
pipe  is  3  in.  in  diameter,  and  is  also  of 
cast-iron,  the  branches  being  of  lead 
2  in.  in  diameter.  The  main  pipe  is 
carried  down  a  short  distance  below  the 
lowest  branch  to  form  a  rust-pocket ;  if 
the  pipe  is  glass-enamelled  inside,  the 
rust-pocket  will  not  be  required.  The 
top  of  the  main  anti-siphonage  pipe  is 
not  connected  to  the  soil-pipe,  but  is 
terminated  at  or  about  the  same  level, 
and  covered  with  a  copper-wire  guard. 
If  there  are  fittings  on  both  sides  of  the 
soil-pipe,  two  anti-siphonage  pipes  will  be  required,  one 
for  the  fittings  on  the  right  and  the  other  for  those  on 
the  left. 

In  the  best  of  circumstances  two  or  more  bends  are 
required  in  an  anti-siphonage  pipe,  and  when  iron  pipes 
are  used  it  is  difficult  to  avoid  having  one  of  the  joints 
within  the  thickness  of  the  wall.  For  this  reason  it  is 
certainly  better  to  use  lead  for  the  internal  pipes,  even  if 
the  external  pipes  are  of  iron,  as  fewer  joints  are  required 
with  the  former  material. 

Drain-ventilating  pipes  are  required  at  the  heads  of 
long  drains  where  soil-pipes  are  not  available  for  the  purpose. 


Fir,.  208. 

Alternative 

Arrangement  for 

Anti-si  phonnge 

Pipe. 
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FIG.  209. 


Soil-Pipe  and  Anti-siphonage   Pipes  for  Ranges  of  Fittings 
on  Two  Floors. 
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They  ought  to  be  not  less  than  3^  in.  in  diameter,  but  are 
all  the  better  if  made  of  the  same  sizes  as  the  drains  to 
which  they  are  connected,  that  is  to  say  (in  the  majority  of 
cases)  4  in.  They  must  be  fixed  outside  the  building,  and 
treated  like  soil-pipes.  If  the  pipe  is  of  cast-iron,  and  not 


FIG.  210. 
"  Loco  "  Rust-Pocket  for  Foot  of  Iron  Ventilating  Pipe. 

glass  enamelled,  a  rust  pocket  of  iron  or  pottery  (fig.  210) 
must  be  fixed  at  the  foot,  as  the  damp  air  from  the  drain 
soon  corrodes  unprotected  iron,  and  the  rust  falling  from 
the  pipe  may  choke  the  bend  at  the  foot,  and  so  render  the 
pipe  utterly  useless.  The  pocket  illustrated  is  known  as  the 
"  Loco  "  rust-pocket. 
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CHAPTER  XXIV. 

TESTING  PLUMBER'S  WORK. 

IT  is  not  our  purpose  to  enter  into  the  details  of  the 
methods  to  be  adopted  in  preparing  sanitary  surveys  of 
existing  buildings,  but  merely  to  point  out  in  what  ways 
waste-pipes  and  soil-pipes  can  be  tested  before  being 
approved  by  the  architect  or  engineer.  The  application  of 
tests  to  new  work  which  has  been  executed  on  the  lines 
already  indicated,  is  not  a  difficult  matter.  If  all  waste- 
pipes  are  disconnected  at  the  foot  and  fixed  either  outside 
the  buildings  or  on  back-boards  inside,  and  if  all  the  fittings 
connected  with  them  are  without  enclosures,  defects  can  be 
easily  discovered.  Similarly,  exposed  soil-pipes  and  venti- 
lating pipes  can  be  tested  without  much  difficulty.  It  is  only 
when  pipes  are  concealed  and  unsystematically  connected 
together  that  satisfactory  testing  requires  much  skill  or  care. 

Four  kinds  of  test  are  in  common  use : — i.  The  Smell 
Test ;  2.  The  Smoke  Test  ;  3.  The  Pneumatic  or  Compressed 
Air  Test',  and  4.  The  Hydraulic  or  Water  Test.  The  two 
last  are  positive  tests,  and  are  the  most  searching;  the 
smoke  test  is  not  always  so  satisfactory  but  is  often  useful ; 
the  smell  test  is  in  many  cases  the  most  easily  applied,  and 
furnishes  a  rough-and-ready  means  of  ascertaining  whether 
there  is  any  serious  defect  or  not,  but  it  does  not  fix  the 
exact  position  of  any  leak  which  may  be  revealed  by  the 
escaping  odour. 

i.  The  Smell  Test— This  test  can  be  applied  to 
soil-pipes  and  drain-ventilating  pipes,  and  also  to  those 
waste-pipes  which  are  continued  upwards  as  ventilating 
pipes,  but  it  cannot  be  so  conveniently  applied  to  un- 
ventilated  waste-pipes.  It  is  carried  out  by  inserting  in 
the  pipe  to  be  tested  some  substance  which  has  a  strong 
and  distinctive  odour.  Oil  of  peppermint  was  at  one  time 
commonly  used.  In  applying  the  test  to  a  soil-pipe,  from  2 
to  4  ounces  of  the  oil  should  be  mixed  with  a  pailful  of  very 
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hot  or  boiling  water,  and  the  whole  poured  by  an  assistant 
into  the  open  top  of  the  pipe.  In  the  case  of  a  large  stack, 
two  or  three  pailfuls  of  hot  water  may  with  advantage  follow 
the  first.  The  top  of  the  pipe  should  then  be  covered,  in 
order  to  confine  the  smell  as  much  as  possible.  The 
mixing  ought  to  be  done  outside  the  house,  preferably  close 
to  the  top  of  the  pipe,  and  all  doors,  windows,  and  air- 
grates  near  the  pipe  ought  to  be  carefully  closed,  so  that  no 
smell  can  enter  the  house  except  through  leaks  in  the 
plumbing.  The  various  rooms  containing  fittings  connected 
with  the  pipe  ought  then  to  be  carefully  examined  by  the 
principal,  and  any  trace  of  the  odour  noted.  During  this 
inspection  the  assistant  must  remain  outside 
the  building,  as  otherwise  the  smell  will 
be  carried  in  by  him  in  consequence  of  his 
previous  contact  with  the  peppermint.  If 
the  odour  is  observed  in  any  room,  search 
must  be  made  for  a  leak,  but  if  this  cannot 
be  discovered,  and  if  it  is  reasonably  certain 
that  the  odour  has  not  entered  through  the 
window  or  air-grate,  it  will  be  necessary  to 
apply  a  more  positive  test. 

Small  air-tight  boxes  filled  wilh  chemical 
preparations  are  now  made  for  the  purpose 
of  testing  pipes  and  drains,  and  are  more 
convenient  in  use  than  peppermint.  Kemp's 
patent  drain-tester  (fig.  211)  is  a  good 
example.  The  cover  is  kept  in  position  by 
means  of  the  strip  of  paper  passing  over 
it;  when  this  paper  is  sufficiently  softened  by  the  water  in 
the  drain  or  pipe,  the  spring  tears  it  and  forces  the  cover 
off,  and  the  contents  of  the  cylinder  are  then  discharged. 
To  use  the  tester,  a  string  should  be  attached  to  the  loop, 
and  the  tester  placed  in  (say)  the  basin  of  a  w.c.  and  at  once 
flushed  into  the  soil-pipe  by  means  of  a  pailful  of  warm 
water.  Inspection  can  then  be  made  of  the  various  fittings 
served  by  the  soil-pipe,  in  order  to  ascertain  if  there  is  any 
trace  of  the  pungent  odour  given  off  by  the  tester.  The 
open  top  of  the  pipe  ought  to  be  closed  during  the  test  by 
means  of  a  wet  flannel  or  other  stopper,  and  the  air-inlet 


FIG.  211. 

Kemp's  Drain 

Tester. 
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opening  or  openings  supplying  air  to  the  foot  of  the  pipe 
ought  to  be  similarly  closed,  or,  preferably,  the  pipe  ought 
to  be  severed  at  the  foot  and  there  stopped,  if  the  test  has 
not  been  made  before  the  pipe  has  been  connected  with  the 
drain.  Kingzett's  and  Banner's  <£  drain-testers "  are  on 
somewhat  similar  lines. 

2.  The  Smoke  Test. — This  test  is  most  thoroughly 
applied  by  means  of  a  machine  by  which  smoke  can  be 
driven  into  the  pipe  with  considerable  force.  The  smoke- 
nozzle  passes  through  a  stopper  which  can  be  fitted  into  the 
foot  of  the  pipe,  or  into  the  drain  at  the  nearest  inspection- 
chamber.  As  soon  as  smoke  issues  from  the  top  of  the 
pipe  this  must  be  closed,  so  that  a  slight  pressure  of 
smoke-laden  air  can  be  maintained.  If  there  are  any 
serious  leaks  smoke  will  be  seen  issuing  therefrom.  This 
test  is  preferable  to  the  smell  test,  as  the  exact  place  of 
leakage  can  in  many  cases  be  observed;  it  is  also  much 
more  suitable  for  external  pipes,  as  small  escapes  of  "smell" 
pass  unnoticed  in  lofty  external  stacks. 

Smoke  rockets  may  also  be  used  for  the  purpose. 
Burnett's  patent  is  convenient  for  soil-pipes,  as  by  means  of 
a  removable  wire  handle  it  can  be  pushed  (after  lighting) 
through  the  standing  water  in  the  trap  of  a  water-closet. 
In  the  case  of  closets  on  different  floors,  a  rocket  should  be 
inserted  in  each,  so  that  aH  branches  will  be  thoroughly 
tested. 

3.  The  Pneumatic  Test. — In  applying  this  test  the 
openings  in  the  pipes  must  be  thoroughly  plugged  by  means 
of  stoppers,  the  most  generally  useful  for  the  purpose  being 
those  of  the  bag  kind,  as  these,  when  inflated,  adapt  them- 
selves to  the  shape  of  the  water-closet  and  other  traps 
in  which  they  are  placed.  The  smallest  size  made  is 
intended  for  a  4-in.  pipe.  Expanding  drain- plugs  can, 
however,  be  used  in  many  cases.  When  the  openings  have 
been  thus  closed,  including  the  traps  of  the  fittings,  the  air 
within  the  pipes  is  compressed  by  means  of  a  small  air- 
pump  such  as  those  used  for  inflating  bicycle  tyres.  Jensen's 
apparatus  for  the  purpose  is  shown  in  fig.  212;  A  is  the 
pump,  which  is  screwed  to  the  gauge-pipe  at  B ;  C  is  the 
pressure-gauge,  and  D  the  safety-valve,  which  can  be 
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regulated  to  blow  off  at  any  pressure- up  to  5  Ibs. ;  the  end  E 
is  threaded  for  attachment  to  a  pipe  passing  through  the 
bag-stopper  or  plug.  When  the- desired  pressure  has  been 
obtained  in  the  pipes  by  means  of  the  pump,  the  cock  at  B 
is  turned  off,  and  if  the  hand  on  the  pressure  gauge  remains 
constant,  it  is  clear  that  there  are  no  leaks  in  the  pipes. 

4.  The  Hydraulic  Test. — If  a  stoppage  occurs  near 
the  foot  of  a  waste-pipe  or  soil-pipe,  it  will  probably  not  be 
discovered  until  the  pipe  has  been  filled  (by  discharges 
from  the  fittings)  to  the  level  of  the  lowest  fitting,  and  the 
lower  part  of  the  pipe  is  thus  subjected  to  a  hydraulic  test. 
Stoppages  may  be  caused  by  accumulations  of  filth  in  the 


FIG.  212. 
Jensen's  Pneumatic  Apparatus  for  Testing  Pipes. 

pipes  or  drains,  or  by  ice,  and  it  is  obvious  that  the  pipes 
ought  to  be  sufficiently  strong  to  withstand  the  pressure 
which  may  result  from  these  stoppages.  The  water-test  is 
useful  for  this  purpose  as  well  as  for  discovering  leaks.  In 
many  cases  this  test  is  more  easily  applied  than  any  of  those 
already  described.  The  end  of  a  waste-pipe,  for  example, 
can  easily  be  plugged  with  a  cork,  and  the  pipe  can  then  be 
filled  to  the  level  of  the  lowest  fitting.  In  the  case  of  sinks, 
baths  and  lavatories  with  exposed  standing  wastes  and  over- 
flows of  the  kinds  recommended  in  the  foregoing  chapters, 
the  outlets  of  the  lower  fittings  can  be  similarly  plugged, 
and  the  pipes  filled  to  the  level  of  the  highest  fittings.  If 
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the  pipes  are  exposed  (as  they  ought  to  be),  the  position  of 
leaks  will  be  easily  discovered. 

Soil-pipes  and  ventilating-pipes  are  most  conveniently 
tested  before  the  connections  are  made  with  the  drains  ;  the 
lower  ends  must  be  plugged  with  drain  stoppers.  In  the 
case  of  a  ventilating-pipe  the  water  must  be  inserted  at  the 
top.  A  soil-pipe  can  be  filled  to  the  level  of  the  lowest 
fitting  by  discharges  through  that  fitting.  This  fitting 
can  then  be  plugged,  and  the  next  length  filled  from  the 
next  fitting,  and  so  on  to  the  highest.  The  uppermost 
length  must  be  filled  from  the  top.  Cast-iron  soil-pipes  of 
any  reasonable  height  are  as  a  rule  strong  enough  to  with- 
stand the  test,  but  lofty  stacks  of  lead  pipe  may  be  burst  if 
they  are  tested  as  a  whole.  In  such  cases  it  is  better  to  test 
the  pipes  in  sections  during  the  process  of  fixing,  commencing 
at  the  top.  If  the  uppermost  length  is  proved  tight,  the 
next  section  can  be  fixed  and  tested,  and  so  on  to  the  foot. 

The  bursting  strength  of  lead  pipes  is  as  a  rule  grossly 
overestimated.  In  one  table  it  is  stated  that  |-inch  pipes 
weighing  6  Ibs.  per  yard  may  be  used  for  a  500  ft.  head  of 
water;  the  writer  has  known  many  cases  of  fracture  in 
J-inch  pipes  weighing  9  Ibs.  per  yard  under  a  head  of  less 
than  400  ft.  The  following  formula  accords  very  closely 
with  experiments  made  by  Mr.  D.  Kirkaldy  on  lead  pipes 
from  |  in.  to  2  in.  in  diameter : — 

hd         T        5  st 
t  =  — ,  or  h  =  -i—, 

5  f  d 

where  /  =  thickness  of  metal  in  inches, 
h  =  head  of  water  in  feet, 
d  —  internal  diameter  of  pipe  in  inches,  and 
s  =  safe  tensile  strain   in  Ibs.  per  sq.  in.,  or 
(say)   200  for  lead,  this  being  about 
one-tenth  of  the  ultimate  strength. 

From  this  formula  the  safe  head  of  water  for  different 
sizes  and  weights  of  pipes  has  been  calculated,  the  figures 
being  given  in  the  accompanying  table.  The  factor  of 
safety  allowed  is  sufficient  for  waste-pipes  and  soil-pipes,  as 
in  testing  these  the  pressure  will  be  gradually  applied,  but  a 
greater  factor  of  safety  ought  to  be  allowed  for  service  pipes 

R    2 
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in  which  severe  shocks  occur  through  the  sudden  closing  of 
valves  and  taps. 

SAFE  HEAD  OF    WATER    FOR    LEAD  WASTE-PIPES  AND 
SOIL-PIPES. 


Diam. 
in 
Inches. 

t  =  TV  in. 

/  -  i  in. 

t  =  I  in. 

/  =  -f  in. 

/  =  J  in. 

t  -  \  in. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

i£ 

80 

88-8 

IOO 

1  14*2 

I33-3 

1  60 

i^- 

66-6 

74 

83-3 

95'2 

iii-i 

I33-3 

If 

57'i 

63-5 

71-4 

8r6 

95  '2 

II4'2 

2 

50 

55*5 

62-5 

7i  '4 

83-3 

IOO 

24 

40 

44  '4 

50 

57'i 

66-6 

80 

3^ 

33'3 

37 

41*6 

47-6 

55  '5 

66-6 

3* 

28-5 

31*7 

357 

40-8 

47-6 

57-i 

4 

25 

277 

3i'2 

357 

41  -6 

50 

4i 

22*2 

247 

277 

3i7 

37 

44  '4 

5 

20 

2.2'2. 

25 

28-5 

33'3 

40 

The  weights  per  lineal  yard  of  the  pipes  given  in  the 
foregoing  table  are  as  follows  : — 

WEIGHT  OF  LEAD  PIPES  PER  LINEAL  YARD. 


Diam. 

in 

'=•&  in. 

/=£  in. 

t=\  in. 

t—^  in. 

/=Jin. 

/=£  in. 

Inches. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

I* 

6-36 

7-I3 

8-10 

9-38 

11-13 

13-67 

14 

7-54 

8-43 

9'57 

iro6 

13-09 

16  02 

l£ 

872 

974 

11-04  ' 

12-74 

15-05 

18-38 

2 

9-90 

ii  05 

12-52 

I4-43 

17-02 

20-74 

2* 

12-25 

13-67 

1  5  '46 

17-79 

20-94 

25-45 

3 

14-61 

16-29 

18-41 

21-16 

24-87 

30-17 

3i 

16  96 

1891 

21-35 

24-53 

28-80 

34-88 

4 

19-32 

21-53 

24-30 

27-90 

3273 

39-59 

4* 

21-68 

24-15 

27-24 

31-26 

36-66 

44'3i 

5 

24-04 

26-77 

30-19 

34-63 

40-59 

49-02 

Weight 

ofMet'l 
per 

5-93 

6'59 

7-41 

8-47 

9-88 

11-86 

sup.  ft. 
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It  is  clear  from  these  tables  that  waste-pipes  from  ij  to 
2  in.  in  diameter,  and  of  the  weights  usually  adopted  in  good 
work,  are  almost  invariably  strong  enough  to  withstand  the 
water  test,  even  in  the  loftiest  buildings.  This  cannot, 
however,  be  said  of  soil-pipes ;  thus,  a  4-in.  soil-pipe  with 
metal  weighing  about  yi  Ibs.  per  sq.  ft.  ought  not  to  be 
tested  with  a  much  greater  head  of  water  than  31  ft  A 
3^-in.  pipe  with  the  same  thickness  of  metal  may  be 
tested  to  36  ft.  with  equal  safety.  The  additional  strength 
of  the  smaller  soil-pipes  is  a  point  in  their  favour,  which  is 
clearly  shown  by  these  tables. 
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APPENDIX. 


BY-LAWS  OF  THE  LONDON  COUNTY  COUNCIL, 


BY-LAWS     MADE    BY    THE     LONDON     COUNTY     COUNCIL 
UNDER  THE  PUBLIC  HEALTH  (LONDON)  Ad,  1891. 


BY-LAWS    UNDER    SECTION    39    (1). 

With  respect  to  Water-closets,  Earth-closets,  Privies,  Ashpits, 
Cesspools,  and  Receptacles  for  Dung,  and  the  proper 
Accessories  thereof  in  connection  with  Buildings,  whether 
constructed  before  or  after  the  passing  of  this  Act. 


Water-closets  and  Earth-closets. 

i.  Every  person  who  shall  hereafter  construct  a  water- 
closet  or  earth-closet  in  connection  with  a  building,  shall 
construct  such  water-closet  or  earth-closet  in  such  a  position 
that,  in  the  case  of  a  water-closet,  one  of  its  sides  at  the  least 
shall  be  an  external  wall,  and  in  the  case  of  an  earth-closet 
two  of  its  sides  at  the  least  shall  be  external  walls,  which 
external  wall  or  walls  shall  abut  immediately  upon  the  street, 
or  upon  a  yard  or  garden  or  open  space  of  not  less  than 
one  hundred  square  feet  of  superficial  area,  measured 
horizontally  at  a  point  below  the  level  of  the  floor  of  such 
closet.  He  shall  not  construct  any  such  water-closet  so  that 
it  is  approached  directly  from  any  room  used  for  the 
purpose  of  human  habitation,  or  used  for  the  manufacture, 
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preparation,  or  storage  of  food  for  man,  or  used  as  a 
factory,  workshop,  or  workplace,  nor  shall  he  construct  any 
earth-closet  so  that  it  can  be  entered  otherwise  than  from 
the  external  air. 

He  shall  construct  such  water-closet  so  that  on  any  side 
on  which  it  would  abut  on  a  room  intended  for  human 
habitation,  or  used  for  the  manufacture,  preparation,  or 
storage  of  food  for  man,  or  used  as  a  factory,  workshop,  or 
workplace,  it  shall  be  enclosed  by  a  solid  wall  or  partition 
of  brick  or  other  materials,  extending  the  entire  height  from 
the  floor  to  the  ceiling. 

He  shall  provide  any  such  water-closet  that  is  approached 
from  the  external  air  with  a  floor  of  hard,  smooth,  impervious 
material,  having  a  fall  to  the  door  of  such  water  closet  of 
half  an  inch  to  the  foot. 

He  shall  provide  such  water-closet  with  proper  doors  and 
fastenings. 

Provided  always  that  this  by-law  shall  not  apply  to  any 
water-closet  constructed  below  the  surface  of  the  ground  and 
approached  directly  from  an  area  or  other  open  space 
available  for  purposes  of  ventilation,  measuring  at  least  forty 
superficial  feet  in  extent,  and  having  a  distance  across  of  not 
less  than  five  feet,  and  not  covered  in  otherwise  than  by  a 
grating  or  railing. 

2.  Every  person  who  shall  construct  a  water-closet  in 
connection  with  a  building,  whether  the  situation  of  such 
water-closet  be  or  be  not  within  or  partly  within  such 
building,  and  every  person  who  shall  construct  an  earth- 
closet  in  connection  with  a  building,  shall  construct  in  one 
of  the  walls  of  such  water-closet  or  earth-closet  which  shall 
abut  upon  the  public  way,  yard,  garden,  or  open  space,  as 
provided  by  the  preceding  by-law,  a  window  of  such  dimen- 
sions that  an  area  of  not  less  than  two  square  feet,  which 
may  be  the  whole  or  part  of  such  window,  shall  open 
directly  into  the  external  air. 

He  shall,  in  addition  to  such  window,  cause  such  water- 
closet  or  earth-closet  to  be  provided  with  adequate  means  of 
constant  ventilation  by  at  least  one  air-brick  built  in  an 
external  wall  of  such  water-closet  or  earth-closet,  or  by  an 
air-shaft,  or  by  some  other  effectual  method  or  appliance. 
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Water-closets. 

3.  Ever}'  person  who  shall  construct  a  water-closet  in 
connection  with  a  building,  shall  furnish  such  water-closet 
with  a  cistern  of  adequate  capacity  for  the  purpose  of 
flushing,  which  shall  be  separate  and  distinct  from  any 
cistern  used  for  drinking  purposes,  and  shall  be  so  con- 
structed, fitted,  and  placed  as  to  admit  of  the  supply  of 
water  for  use  in  such  water-closet  so  that  there  shall  not  be 
any  direct  connection  between  any  service  pipe  upon  the 
premises  and  any  part  of  the  apparatus  of  such  water-closet 
other  than  such  flushing  cistern. 

Provided  always  that  the  foregoing  requirement  shall  be 
deemed  to  be  complied  with  in  any  case  where  the 
apparatus  of  a  water-closet  is  connected  for  the  purpose  of 
flushing  with  a  cistern  of  adequate  capacity,  which  is  used 
solely  for  flushing  water-closets  or  urinals. 

He  shall  construct  or  fix  the  pipe  and  union  connecting 
such  flushing  cistern  with  the  pan,  basin,  or  other  receptacle 
with  which  such  water-closet  may  be  provided,  so  that  such 
pipe  and  union  shall  not  in1  any  part  have  an  internal 
diameter  of  less  than  one  inch  and  a  quarter. 

He  shall  furnish  such  water-closet  with  a  suitable  apparatus 
for  the  effectual  application  of  water  to  any  pan,  basin,  or 
other  receptacle  with  which  such  apparatus  may  be  con- 
nected and  used,  and  for  the  effectual  flushing  and  cleansing 
of  such  pan,  basin,  or  other  receptacle,  and  for  the  prompt 
and  effectual  removal  therefrom  and  from  the  trap  connected 
therewith  of  any  solid  or  liquid  filth  which  may  from  time 
to  time  be  deposited  therein. 

He  shall  furnish  such  water-closet  with  a  pan,  basin,  or 
other  suitable  receptacle  of  non-absorbent  material,  and  of 
such  shape,  of  such  capacity,  and  of  such  mode  of  construc- 
tion as  to  receive  and  contain  a  sufficient  quantity  of  water, 
and  to  allow  all  filth  which  may  from  time  to  time  be 
deposited  in  such  pan,  basin,  or  receptacle,  to  fall  free  of  the 
sides  thereof  and  directly  into  the  water  received  and 
contained  in  such  pan,  basin,  or  receptacle. 

He  shall  not  construct  or  fix  under  such  pan,  basin,  or 
receptacle,  any  "container"  or  other  similar  fitting. 

He  shall   construct   or  fix   immediately   beneath  or   in 
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connection  with  such  pan,  basin,  or  other  suitable  receptacle, 
an  efficient  siphon  trap,  so  constructed  that  it  shall  at  all 
times  maintain  a  sufficient  water  seal  between  such  pan, 
basin,  or  other  suitable  receptacle  and  any  drain  or  soil- 
pipe  in  connection  therewith.  He  shall  not  construct  or 
fix  in  or  in  connection  with  the  water-closet  apparatus  any 
D  trap  or  other  similar  trap. 

NOTE. — The  last  clause  of  this  by-law  deals  with  trap- 
ventilation,  and  is  not  inserted  here  as  it  has  been  repealed 
in  favour  of  By-law  17  in  the  new  "Drainage  By-laws" 
(see  pp.  265-6.) 

Soil-pipes. 

4.  NOTE. — The  by-laws  relating  to  soil-pipes  and   con- 
nections therewith  have  now  been  modified  ;  see  By-laws 
ii  to  1 6,  pages  262-5  hereafter. 

Water-closets. 

5.  A  person  who  shall  newly  fit  or  fix  any  apparatus  in 
connection  with  any  existing  water-closet,  shall  as  regards 
such  apparatus  and   its  connection  with  any  soil-pipe  or 
drain,  comply  with  such  of  the  requirements  of  the  foregoing 
"by-laws  as  would  be  applicable  to  the  apparatus  so  fitted  or 
fixed  if  the  water-closet  were  being  newly  constructed. 

Earth-closets. 

6.  Every  person  who   shall  construct  an  earth-closet  in 
connection  with  a  building  shall  furnish  such  earth-closet 
with  a  reservoir  or  receptacle,  of  suitable  construction  and 
of  adequate  capacity,  for  dry  earth,  and  he  shall  construct 
and  fix  such  reservoir  or  receptacle  in  such  a  manner  and 
in  such  a  position  as  to  admit  of  ready  access  to  such 
reservoir  or  receptacle  for  the  purpose  of  depositing  therein 
the  necessary  supply  of  dry  earth. 

He  shall  construct  or  fix  in  connection  with  such 
reservoir  or  receptacle  suitable  means  or  apparatus  for  the 
frequent  and  effectual  application  of  a  sufficient  quantity  of 
dry  earth  to  any  filth  which  may  from  time  to  time  be 
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deposited  in  any  receptacle  for  filth  constructed,  fitted,  or 
used,  in  or  in  connection  with  such  earth-closet 

He  shall  construct  such  earth-closet  so  that  the  contents 
of  such  reservoir  or  receptacle  may  not  at  any  time  be 
exposed  to  any  rainfall  or  to  the  drainage  of  any  waste 
water  or  liquid  refuse  from  any  premises. 

7.  Every  person  who  shall  construct  an  earth-closet  in 
connection  with  a  building  shall  construct  such  earth-closet 
for  use  in  combination  with  a  movable  receptacle  for  filth. 

He  shall  construct  such  earth-closet  so  as  to  admit  of  a 
movable  receptacle  for  filth,  of  a  capacity  not  exceeding 
two  cubic  feet,  being  placed  and  fitted  beneath  the  seat  in 
such  a  manner  and  in  such  a  position  as  may  effectually 
prevent  the  deposit  upon  the  floor  or  sides  of  the  space 
beneath  such  seat,  or  elsewhere  than  in  such  receptacle,  of 
any  filth  which  may  from  time  to  time  fall  or  be  cast 
through  the  aperture  in  such  seat. 

He  shall  construct  such  receptacle  for  filth  in  such  a 
manner  and  in  such  a  position  as  to  admit  of  the  frequent 
and  effectual  application  of  a  sufficient  quantity  of  dry 
earth  to  any  filth  which  may  be  from  time  to  time  deposited 
in  such  receptacle  for  filth,  and  in  such  a  manner  and  in 
such  a  position  as  to  admit  of  ready  access  for  the  purpose 
of  removing  the  contents  thereof. 

He  shall  also  construct  such  earth-closet  so  that  the 
contents  of  such  receptacle  for  filth  may  not  at  any  time  be 
exposed  to  any  rainfall  or  to  the  drainage  of  any  waste  water 
or  liquid  refuse  from  any  premises. 

Privies. 

8.  Every  person  who  shall  construct  a  privy  in  connection 
with  a  building  shall  construct  such  privy  at  a  distance  of 
twenty  feet  at  the  least  from  a  dwelling-house,  or  public 
building,  or  any  building  in  which  any  person  may  be  or 
may   be   intended   to   be   employed   in   any  manufacture, 
trade,  or  business. 

9.  A  person  who  shall  construct  a  privy  in  connection 
with  a  building  shall  not  construct  such  privy  within  the 
distance  of  one  hundred  feet  from  any  well,  spring,  or  stream 
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of  water  used,  or  likely  to  be  used,  by  man  for  drinking  or 
domestic  purposes,  or  for  manufacturing  drinks  for  the  use 
of  man,  or  otherwise  in  such  a  position  as  to  render  any 
such  water  liable  to  pollution. 

10.  Every  person  who  shall  construct  a  privy  in  con- 
nection with  a  building  shall  construct  such  privy  in  such  a 
manner  and  in  such  a  position  as  to  afford  ready  means  of 
access  to  such  privy,  for  the  purpose  of  cleansing  such  privy 
and  of  removing  filth  therefrom,  and  in  such  a  manner  and 
in  such  a  position  as  to  admit  of  all  filth  being  removed  from 
such  privy,  and  from  the  premises  to  which  such  privy  may 
belong,  without  being  carried  through  any  dwelling-house, 
or  public  building,  or  any  building  in  which  any  person  may 
be  or  may  be  intended  to  be  employed  in  any  manufacture, 
trade  or  business. 

i  r.  Every  person  who  'shall  construct  a  privy  in  con- 
nection with  a  building,  shall  provide  such  privy  with  a 
sufficient  opening  for  ventilation  as  near  to  the  top  as 
practicable  and  communicating  directly  with  the  external  air. 

He  shall  cause  the  floor  of  such  privy  to  be  flagged  or 
paved  with  hard  tiles  or  other  non-absorbent  material,  and 
he  shall  construct  such  floor  so  that  it  shall  be  in  every  part 
thereof  at  a  height  of  not  less  than  six  inches  above  the 
level  of  the  surface  of  the  ground  adjoining  such  privy,  and 
so  that  such  floor  shall  have  a  fall  or  inclination  towards  the 
door  of  such  privy  of  half  an  inch  to  the  foot. 

12.  Every  person  who  sha.l  construct  a  privy  in  connec- 
tion with  a  building  shall  construct  such  privy  for  use  in 
combination  with  a  movable  receptacle  for  filth,  and  shall 
construct  over  the  whole  area  of  the  space  immediately 
beneath  the  seat  of  such  privy  a  floor  of  flagging  or  asphalt 
or  some  suitable  composite  material,  at  a  height  of  not  less 
than  three  inches  above  the  level  of  the  surface  of  the 
ground  adjoining  such  privy;  and  he  shall  cause  the  whole 
extent  of  each  side  of  such  space  between  the  floor  and  the 
seat,  other  than  any  part  that  may  be  occupied  by  any  door 
or  other  opening  therein,  to  be  constructed  of  flagging, 
slate,  or  good  brickwork,  at  least  nine  inches  thick,  and 
rendered  in  good  cement  or  asphalted. 

He  shall  construct  the  seat  of  such  privy,  the  aperture  in 
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such  seat,  and  the  space  beneath  such  seat,  of  such 
dimensions  as  to  admit  of  a  movable  receptacle  for  filth  of 
a  capacity  not  exceeding  two  cubic  feet  being  placed  and 
fitted  beneath  such  seat  in  such  a  manner  and  in  such  a 
position  as  may  effectually  prevent  the  deposit,  upon  the 
floor  or  sides  of  the  space  beneath  such  seat  or  elsewhere 
than  in  such  receptacle,  of  any  filth  which  may  from  time 
to  time  fall  or  be  cast  through  the  aperture  in  such  seat. 

He  shall  construct  such  privy  so  that  for  the  purpose  of 
cleansing  the  space  beneath  the  seat,  or  of  removing 
therefrom  or  placing  or  fitting  therein  an  appropriate 
receptacle  for  filth,  there  shall  be  a  door  or  other  opening 
in  the  back  or  one  of  the  sides  thereof  capable  of  being 
opened  from  the  outside  of  the  privy,  or  in  any  case  where 
such  a  mode  of  construction  may  be  impracticable,  so  that 
for  the  purposes  aforesaid  the  whole  of  the  seat  of  the  privy 
or  a  sufficient  part  thereof  may  be  readily  moved  or 
adjusted. 

13.  A  person  who  shall  construct  a  privy  in  connection 
with  a  building  shall   not  cause  or  suffer  any  part  of  the 
space   under  the  seat  of  such  privy,  or  any  part  of  any 
receptacle  for  filth  in  or  in  connection  with  such  privy,  to 
communicate  with  any  drain. 

Water-closets,  Earth-closets  and  Privies. 

14.  Every    person    who  shall   intend   to   construct   any 
water-closet,  earth-closet,  or  privy,  or  to  fit  or  fix  in  or  in 
connection  with  any  water-closet,  earth-closet,  or  privy  any 
apparatus  or  any  trap  or  soil-pipe,  shall,  before  executing 
any  such  works,  give  notice  in  writing  to  the  clerk  of  the 
Sanitary  Authority. 

Earth-closets  and  Privies. 

15.  Every  owner  of  an  earth-closet  or  privy  existing  at  the 
date  of  the  confirmation  of  these  by-laws  shall,  before  the 
expiration  of  six  months  from  and  after  such  date  of  con- 
firmation, cause   the   same   to   be   reconstructed   in    such 
manner  that   its   position,   structure   and   apparatus   shall 
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comply  with  such  of  the  requirements  of  the  foregoing  by- 
laws as  are  applicable  to  earth-closets  or  privies  newly 
constructed. 

Ashpits. 

1 6.  When  any  person  shall  provide  an  ashpit  in  connec- 
tion with  a  building,  he  shall  cause  the  same  to  consist  of 
one  or  more  movable  receptacles  sufficient  to  contain  the 
house  refuse  which  may  accumulate  during  any  period  not 
exceeding  one  week.      Each  of  such  receptacles  shall  be 
constructed  of  metal  and  shall  be  provided  with  one  or 
more  suitable  handles  and  cover.     The  capacity  of  each  of 
such  receptacles  shall  not  exceed  two  cubic  feet. 

Provided  that  the  requirement  as  to  the  size  of  each  of 
such  receptacles  shall  not  apply  to  any  person  who  shall 
construct  such  receptacle  or  receptacles  in  connection  with 
any  premises  to  which  there  is  attached  as  part  of  the 
conditions  of  tenancy  the  right  to  dispose  of  house  refuse 
in  an  ashpit  used  in  common  by  the  occupiers  of  several 
tenancies,  but  in  no  case  shall  such  ashpit  be  of  greater 
capacity  than  is  required  to  enable  it  to  contain  the  refuse 
which  may  accumulate  during  any  period  not  exceeding 
one  week. 

17.  The  occupier  of  any  premises  who  shall  use  any 
ashpit  shall,  if  such  ashpit  consist  of  a  movable  receptacle, 
cause  such  receptacle  to  be  kept  in  a  covered  place,  or  to 
be  properly  covered,  so  that  it  shall  not  be  exposed  to  rain- 
fail,  and  if  such  ashpit  consist  of  a  fixed  receptacle,  he  shall 
cause  the  same  to  be  kept  properly  covered. 

1 8.  Where  the  Sanitary  Authority  have  arranged  for  the 
daily  removal  of  house  refuse  in  their  district,  or  in  any  part 
thereof,  the  owner  of  any  premises  in  such  district  or  part 
thereof  shall  provide  an  ashpit  which  shall  consist  of  one  or 
more  movable  receptacles,  sufficient  to  contain  the  house 
refuse  which  may  accumulate  during  any  period  not  exceed- 
ing three  days,  which  the  Sanitary  Authority  may  determine, 
and  of  which  the  Sanitary  Authority  shall  give  notice  by 
public   announcement    in    their   district.       Each   of    such 
receptacles  shall  be  constructed  of  metal,  and  provided  with 
one  or  more  suitable  handles  and  cover.     The  capacity  of 
each  of  such  receptacles  shall  not  exceed  two  cubic  feet. 
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Provided  always  that  this  by-law  shall  not  apply  to  the 
owner  of  any  premises  until  the  expiration  of  three  months 
after  the  Sanitary  Authority  have  publicly  notified  their  in- 
tention to  adopt  a  system  of  daily  collection  of  house  refuse 
in  that  part  of  their  district  which  comprises  such  premises. 

19.  Where  any  receptacle  shall  have  been  provided  as  an 
ashpit  for  any  premises  in  pursuance  of  any  by-law  in  that 
behalf,  no  person  shall  deposit  the  house  refuse  which  may 
accumulate  on  such  premises  in  any  ashpit  that  does  not 
comply  with  the  requirements  of  these  by-laws. 

NOTE. — By-laws  20  to  23  relate  to  cesspools,  and  by- 
laws 24  and  25  to  receptacles  for  dung,  and  do  not  fall 
within  the  scope  of  this  book. 

Cleansing  of  Water-closets,  Earth-closets,  Privies,  and 
Receptacles  for  Dung. 

26.  The  occupier  of  any  premises  shall  cause  every 
water-closet  belonging  to  such  premises  to  be  thoroughly 
cleansed  from  time  to  time  as  often  as  may  be  necessary  for 
the  purpose  of  keeping  such  water-closet  in  a  cleanly 
condition. 

The  occupier  of  any  premises  shall  once  at  least  in  every 
week  cause  every  earth-closet,  privy,  and  receptacle  for  dung 
belonging  to  such  premises  to  be  emptied  and  thoroughly 
cleansed. 

The  occupier  of  any  premises  shall  once  at  least  in  every 
three  months  cause  every  cesspool  belonging  to  such 
premises  to  be  emptied  and  thoroughly  cleansed. 

Provided  that  where  two  or  more  lodgers  in  a  lodging- 
house  are  entitled  to  the  use  in  common  of  any  water-closet, 
earth-closet,  privy,  cesspool,  or  receptacle  for  dung,  the 
landlord  shall  cause  such  water-closet,  earth-closet,  privy, 
cesspool,  or  receptacle  for  dung  to  be  cleansed  and 
emptied  as  aforesaid. 

The  landlord  or  owner  of  any  lodging-house  shall  provide 
and  maintain  in  connection  with  such  house,  water-closet, 
earth-closet  or  privy  accommodation  in  the  proportion  of  not 
less  than  one  water-closet,  earth-closet,  or  privy,  for  every 
twelve  persons. 
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For  the  purposes  of  this  by-law,  "a  lodging-house"  means 
a  house  or  part  of  a  house  which  is  let  in  lodgings  or 
occupied  by  members  of  more  than  one  family.  "Land- 
lord "  in  relation  to  a  house  or  part  of  a  house  which  is  let 
in  lodgings,  or  occupied  by  members  of  more  than  one 
family,  means  the  person  (whatever  may  be  the  nature  or 
extent  of  his  interest)  by  whom  or  on  whose  behalf  such 
house  or  part  of  a  house  is  let  in  lodgings  or  for  occupation 
by  members  of  more  than  one  family,  or  who  for  the  time 
being  receives  or  is  entitled  to  receive  the  profits  arising 
from  such  letting.  "  Lodger  "  in  relation  to  a  house  or  part 
of  a  house  which  is  let  in  lodgings  or  occupied  by  members 
of  more  than  one  family,  means  a  person  to  whom  any  room 
or  rooms  in  such  house  or  part  of  a  house  may  have  been 
let  as  a  lodging  or  for  his  use  or  occupation. 

Nothing  in  this  by-law  shall  extend  to  any  common 
lodging-house. 

Maintenance  of  Closets^  &>c. 

27.  The  owner  of  any  premises  shall  maintain  in  proper 
condition   of  repair  every  'water-closet,  earth-closet,  privy, 
ashpit,  cesspool,  and  receptacle  for  dung,  and  the  proper 
accessories  thereof  belonging  to  such  premises. 

Penalties. 

28.  Every  person  who  shall  offend  against  any  of  the 
foregoing  by-laws  shall  be  liable  for  every  such  offence  to  a 
penalty  of  Five  pounds,  and  in  the  case  of  a  continuing 
offence  to  a  further  penalty  of  Forty  shillings  for  each  day 
after   written    notice   of   the    offence    from    the    Sanitary 
Authority.      Provided  nevertheless  that  the  Court  before 
whom  any  complaint  may  be  made  or  any  proceedings  may 
be  taken  in  respect  of  any  such  offence  may,  if  the  Court 
think  fit,  adjudge  the  payment  as  a  penalty  of  any  sum  less 
than  the  full  amount  of  the  penalty  imposed  by  this  by-law. 

The  foregoing  by-laws  were  approved  by  the  Local  Government 
Board  on  the  28///  day  of  June  >  1893. 
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DRAINAGE    BY-LAWS. 


THE  METROPOLIS  MANAGEMENT  ACT,  1855,  SECTION  202. 


BY-LAWS    MADE    BY    THE    COUNCIL 

For  Regulating  the  Dimensions,  Form,  and  Mode  of  Con- 
struction, and  the  Keeping,  Cleansing,  and  Repairing  of 
the  Pipes,  Drains,  and  other  means  of  communicating 
with  Sewers  and  the  Traps  and  Apparatus  connected 
therewith. 


NOTE. — By-law  i  relates  to  the  drainage  of  subsoil,  and 
by-law  2  to  the  drainage  of  surface-water. 

Rain   Water  Pipes. 

3.  Every  person  who  shall  erect  a  new  building,  and 
shall  provide,  in  connection  with  such  building,  a  pipe  or 
channel  for  the  purpose  of  conveying  to  any  sewer  any 
water  that  may  fall  on  the  roof,  shall  cause  such  pipe  or 
channel  to  discharge  in  the  open  air  over  a  properly-trapped 
gully  or  into  such  gully  above  the  level  of  the  water  in  the 
trap  thereof. 

He  shall  not  cause  any  such  pipe  or  channel  to  be  so 
constructed  as  to  receive  into  such  pipe  or  channel  any 
solid  or  liquid  matter  from  any  water-closet,  urinal,  slop  or 
other  sink,  or  lavatory. 

NOTE. — By-laws  4  to  7  relate  to  drainage. 

Ventilation  of  Drains. 

8.  Every  person  who  shall  erect  a  new  building  shall,  for 
the  purpose  of  securing  efficient  ventilation  of  the  drains  of 
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such  building  communicating  with  a  sewer,  comply  with  the 
following  requirements: — 

(i.)  He  shall  provide  at  least  two  untrapped  openings 
to  the  drains,  and  in  the  provision  of  such  openings  he 
shall  adopt  such  of  the  arrangements  hereinafter  specified 
as  the  circumstances  of  the  case  may  render  the  more 
suitable  and  effectual. 

(a)  One  opening  being  above  and  near  the  level  of 
the  surface  of  the  ground  adjoining  such  opening  shall 
communicate  with  the  drains  by  means  of  a  suitable 
pipe,  shaft  or  chamber,  and  shall  be  situated  as  near 
as  may  be  practicable  to  the  trap  which,  in  pursuance 
of  the  by-law  in  that  behalf,  shall  be  provided  between 
the  main  drain  or  other  drain  of  the  building  and  the 
sewer.  The  point  at  which  such  opening  communicates 
with  the  drain  shall  also  in  every  case  be  situated  on 
that  side  of  the  trap  which  is  the  nearer  to  the  building. 

The  second  opening  shall  be  obtained  by  carrying 
up  from  a  point  in  the  drains,  as  far  distant  as  may  be 
practicable  from  the  point  at  which  the  first- mentioned 
opening  shall  be  situated,  a  pipe  or  shaft,  vertically,  to 
such  a  height  and  in  such  a  position  as  to  afford  by 
means  of  the  open  end  of  such  pipe  or  shaft  a  safe 
outlet  for  foul  air. 

(b}  In  every  case  where  the  foregoing  arrangement 
of  the  openings  to  the  drains  may  be  impracticable  or 
undesirable,  there  may  be  substituted  the  arrangement 
hereinafter  prescribed. 

One  opening  shall  be  obtained  by  carrying  up  from 
a  point,  as  near  as  may  be  practicable  to  the  trap, 
which,  in  pursuance  of  the  by-law  in  that  behalf,  shall 
be  provided  between  the  main  drain  or  other  drain  of 
the  building  and  the  sewer,  a  pipe  or  shaft,  vertically, 
to  such  a  height  and  in  such  a  position  as  to  afford,  by 
means  of  the  open  end  of  such  pipe,  a  safe  outlet  for 
foul  air.  The  point  at  which  such  opening  com- 
municates with  the  drain  shall  also  in  every  case  be 
situated  on  that  side  of  the  trap  which  is  the  nearer  to 
the  building. 

The  second  opening,  being  at  a  point  in  the  drains 
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as  far  distant  as  may  be  practicable  from  the  point  at 
which  such  last-mentioned  pipe  or  shaft  shall  be  carried 
up,  shall  be  above  and  near  the  level  of  the  surface 
of  the  ground  adjoining  such  opening,  and  shall 
communicate  with  the  drains  by  means  of  a  suitable 
pipe  or  shaft. 

(c)  If  in  any   case   neither   of  the   two   preceding 
arrangements   are   desirable,  then   both  the   first  and 
second  openings  may  be  obtained  by  carrying  up  from 
the   points   referred    to   in   the   previous    sub-section 
suitable  vertical  pipes  or  shafts  to  such  heights  and  in 
such  positions  that  when  either  acts  as  an  inlet  the 
other  may  be  a  safe  outlet  for  foul  air. 
(ii.)  He  shall  cause  every  opening  provided  in  accor- 
dance with  any  of  the  arrangements  hereinbefore  specified 
to  be  furnished  with  a  suitable  grating  or  other  suitable 
cover  for  the  purpose  of  preventing  any  obstruction  in  or 
injury  to  any  pipe  or  drain  by  the  introduction  of  any 
substance  through  any  such  opening.     He  shall,  in  every 
case,  cause  such  grating  or  cover  to  be  so  constructed 
and  fitted  as  to  secure  the  free  passage  of  air  through  such 
grating  or  cover   by  means  of  a  sufficient   number  of 
apertures,  of  which  the  aggregate  extent  shall  be  not  less 
than  the  sectional  area  of  the  pipe  or  drain  to  which  such 
grating  or  cover  may  be  fitted. 

(iii.)  He  shall  not,  except  where  unavoidable,  cause 
any  bend  or  angle  to  be  made  in  any  pipe  or  shaft  used 
in  connection  with  any  of  the  arrangements  hereinbefore 
specified. 

(iv.)  He  shall  cause  every  pipe  or  shaft  which  may  be 
used  in  connection  with  any  of  the  arrangements  herein- 
before specified  to  have  an  internal  diameter  of  not  less 
than  four  inches. 

(v.)  He  shall  cause  every  pipe  or  shaft  used  in  connec- 
tion with  any  of  the  arrangements  hereinbefore  specifitd 
to  be  constructed  in  the  same  manner  and  of  the  same 
material  and  weight  as  if  such  pipe  or  shaft  were  a  soil- 
pipe. 

(vi.)  Provided  always,  that  for  the  purpose  of  any  or 
the  arrangements  hereinbefore  specified  the  soil-pipe  of 
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any  water-closet,  or  the  waste-pipe  of  any  slop  sink  con- 
structed or  adapted  to  be  used  for  receiving  any  solid  or 
liquid  excremental  filth,  in  every  case  where  the  situation, 
sectional  area,  height  and  mode  of  construction  of  such 
soil-pipe  or  such  waste-pipe  shall  be  in  accordance  with  the 
requirements  applicable  to  the  pipe  or  shaft  to  be  carried 
up  from  the  drains,  shall  be  deemed  to  provide  the  neces- 
sary opening  for  ventilation  which  would  otherwise  be 
obtained  by  means  of  such  last-mentioned  pipe  or  shaft. 

Provided  also  that  any  such  soil-pipe  or  waste-pipe 
shall,  where  such  soil-pipe  or  waste-pipe  shall  have  an 
internal  diameter  of  not  less  than  three  and  a-half  inches, 
and  shall  in  all  other  respects  comply  with  the  require- 
ments as  to  the  position,  height  and  mode  of  construc- 
tion of  the  pipe  or  shaft  to  be  provided  for  the  ventilation 
of  any  drain,  be  deemed  to  provide  adequate  ventilation 
for  any  drain  having  an  internal  diameter  of  not  more 
than  four  inches, 

No  Inlets  to  Drains  within  Buildings. 

9.  A  person  who  shall  erect  a  new  building  shall  not  con- 
struct any  drain  of  such  building  communicating  with   a 
sewer  in  such  a  manner  that  there  shall  be  within  such 
building  any  inlet  to  such  drain  except  such  inlet  as  may  be 
necessary  from  the  apparatus  of  any  water-closet,  slop-sink 
or  urinal. 

Waste-pipes. 

10.  A  person  who  shall  erect  a  new  building  shall  cause 
every  pipe  in  such  building  for  carrying  off  waste  water  from 
every  lavatory  or  sink  (not  being  a  slop-sink  or  urinal  con- 
structed or  adapted  to  be  used  for  receiving  any  solid  or 
liquid  excremental  filth)  to  a  sewer,  to  be  constructed  of 
lead,  iron  or  stoneware,  and  to  be  trapped  immediately  be- 
neath such   lavatory  or  sink  by  an  efficient  syphon  trap, 
which  shall  be  constructed  of  lead,  iron  or  stoneware,  with 
adequate  means  for  inspection  and  cleansing,  and  which 
shall  be  ventilated  into  the  external  air  whenever  such  venti- 
lation may  be  necessary  to  preserve  the  seal  of  such  trap. 

He  shall  not  construct  or  fix  in  or  in  connection  with  such 
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waste-pipe,  lavatory,  or  sink,  any  trap  of  the  kind  known  as 
a  bell-trap,  a  dip-trap,  or  a  D-trap. 

He  shall  cause  every  pipe  in  such  building  for  carrying  off 
waste-water  to  a  sewer  to  be  taken  through  an  external  wall 
of  such  building,  and  to  discharge  in  the  open  air  over  a 
properly-trapped  gully  or  into  such  a  gully  above  the  level 
of  the  water  in  the  trap  thereof,  or  over  a  channel  leading 
to  such  a  gully. 

Soil-pipes. 

ii.  Any  person  who  shall  provide  a  soil-pipe  in  connection 
with  a  new  building  for  the  purpose  of  conveying  to  a  sewer 
any  solid  or  liquid  excremental  filth  or  shall  for  that  purpose 
construct  a  soil-pipe  in  connection  with  an  existing  building, 
shall,  whenever  practicable,  cause  such  soil-pipe  to  be  situated 
outside  such  building,  and  shall  construct  such  soil-pipe  in 
drawn  lead  or  of  heavy  cast-iron.  Provided  that  in  any  case 
where  it  shall  be  necessary  to  construct  such  soil-pipe  within 
such  building,  he  shall  construct  such  soil-pipe  in  drawn  lead 
with  proper  wiped  plumbers'  joints,  and  so  as  to  be  easily 
accessible. 

He  shall  construct  such  soil-pipe,  whether  inside  or 
outside  the  building,  so  that  its  weight,  if  the  pipe  be  of 
lead,  and  its  thickness  and  weight,  if  the  pipe  be  of  iron,  in 
proportion  to  its  length  and  internal  diameter,  shall  be — 


Iron. 

Diameter. 

Lead. 

Weight  per  10  feet 
length,  not  less  than 

Thickness  of  metal, 
not  less  than 

Weight  per  6  feet 
length,  (including 
socket  and  beaded 
spigot  or  flanges  — 
the  socket  not  to  be 

less  than  ^-in.  thick) 

net  less  than 

3^  inches. 

65  Ibs. 

y'e  inch. 

48  Ibs. 

4         >, 

74    „ 

1  6         J  > 

54    „ 

5 

92    „ 

¥         ,, 

69  » 

O             j  j 

IIO     „ 

1         „ 

84    »» 

If  he    shall   construct   such    soil-pipe  of  cast-iron  with 
socket  joints,  he  shall  cause  such  joints  to  be  not  less  than 
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2\  inches  in  depth  and  to  be  made  with  molten  lead 
properly  caulked,  and  he  shall  also  cause  the  annular  space 
for  the  lead,  in  the  case  of  3^-mch  and  4-inch  pipes,  to  be 
not  less  than  ]~inch  in  width^and,  in  the  case  of  5-inch  and 
6-inch  pipes,  to  be  not  less  than  f-inch  in  width.  If  he 
shall  construct  such  soil-pipe  with  flange  joints  he  shall 
cause  such  joints  to  be  securely  bolted  together  with  some 
suitable  insertion. 

He  shall  construct  such  soil-pipe,  whether  inside  or  out- 
side the  building,  so  that  it  shall  not  be  connected  with  any 
rain-water  pipe  or  with  the  waste  of  any  bath,  or  of  any  sink 
other  than  that  which  is  provided  for  the  reception  of  urine 
er  other  excremental  filth,  and  he  shall  construct  such  soil- 
pipe  so  that  there  shall  not  be  any  trap  in  such  soil-pipe  or 
between  the  soil-pipe  and  any  drain  with  which  it  is 
connected. 

He  shall  cause  such  soil-pipe,  whether  inside  or  outside 
the  building,  to  be  circular  and  to  have  an  internal  diameter 
of  not  less  than  3^  inches,  and  to  be  continued  upwards 
without  diminution  of  its.  diameter,  and  (except  where 
unavoidable)  without  any  bend  or  angle  being  formed  in 
such  soil-pipe,  to  such  a  height  and  in  such  a  position  as  to 
afford  by  means  of  the  open  end  of  such  soil-pipe  a  safe 
outlet  for  foul  air. 

Connection    of    Lead    Soil-pipe,    6-r.,   with 
Iron    Drain,    &c. 

12.  Any  person  who  shall  connect  a  lead  soil-pipe,  waste- 
pipe,  ventilating-pipe,  or  trap  with  an  iron  pipe  or  drain 
communicating  with  a  sewer,  shall  insert  between  such  lead 
soil-pipe,  waste-pipe,  ventilating-pipe,  or  trap,  and  such  iron 
pipe  or  drain,  a  flanged  thimble  of  copper,  brass,  or  other 
suitable  alloy,  and  shall  connect  such  lead  soil-pipe,  waste- 
pipe,  ventilating-pipe,  or  trap  witty  such  thimble  by  means 
ot  a  wiped  or  overcast  metallic  joint,  and  shall  connect  such 
thimble  with  such  iron  pipe  or  drain  by  means  of  a  joint 
made  with  molten  lead,  properly  caulked  ;  provided  always 
that  it  shall  be  sufficient  if  he  shall  connect  the  lead  soil- 
pipe,  waste-pipe,  ventilating-pipe,  or  trap  with  the  iron  pipe 
or  drain  in  an  equally  suitable  and  efficient  manner. 
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Connection  of  Stoneware  Trap  of  Closet,  6°<r.,  with 
Lead  Soil-pipe,  6°^. 

13.  Any  person  who  shall  connect  a  stoneware  or  semi- 
vitrified  ware  trap  or  pipe  with  a  lead  soil-pipe,  waste-pipe 
or  trap  communicating  with  a  sewer,  shall  insert  between 
such  stoneware  or  semi-vitrified  ware  trap  or  pipe  and  such 
lead  soil-pipe,  waste-pipe  or  trap,  a  socket  of  copper,  brass, 
or  other  suitable  alloy,  and  shall  insert  such  stoneware  or 
semi-vitrified  ware  trap  or  pipe  into  such  socket,  making  the 
joint  with  Portland  cement,  and  shall  connect  such  socket 
with  the  lead  soil-pipe,  waste-pipe  or  trap,  by  means  of  a 
wiped  or  overcast  metallic  joint;   provided  always  that  it 
shall  be  sufficient  if  he  shall  connect  the  stoneware  or  semi- 
vitrified  ware  trap  or  pipe  with  the  lead  soil-pipe,  waste-pipe 
or  trap,  in  an  equally  suitable  and  efficient  manner. 

Connection    of  Lead    Soil-pipe,    6^-r.,    with 
Stoneware    Drain,   &*c. 

14.  Any  person  who  shall  connect  a  lead  soil-pipe,  waste- 
pipe,  ventilating-pipe,  or  trap  -with  a  stoneware  or  semi- 
vitrified  ware  pipe  or  drain  communicating  with  a  sewer, 
shall     insert    between     such    lead    soil-pipe,     waste-pipe, 
ventilating-pipe,  or  trap  and  such  stoneware  or  semi-vitrified 
ware  pipe   or  drain,  a  flanged  thimble  of  copper,  brass,  or 
other  suitable  alloy  and  shall  connect  such  lead  soil-pipe, 
waste-pipe,  ventilating-pipe,  or  trap  with  such  thimble  by 
means  of  a  wiped  or  overcast  metallic  joint,  and  shall  insert 
the   flanged  end  of  such  thimble  into  a  socket  on  such 
stoneware  or  semi-vitrified  ware  pipe  or  drain,  making  the 
joint  with  Portland  cement ;  provided  always  that  it  shall 
be  sufficient  if  he  shall  connect  the  lead  soil-pipe,  waste- 
pipe,  ventilating-pipe  or  trap  with  the  stoneware  or  semi- 
vitrified   ware  pipe   or  drain   in  an   equally   suitable   and 
efficient  manner. 

Connection    of  Iron    Soil-pipe,    6°<r.,    with 
Stoneware    Drain,    &>c. 

15.  Any  person  who  shall  connect  an  iron  soil-pipe,  waste- 
pipe,  ventilating-pipe,  or  trap  with  a  stoneware  or  semi- 
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vitrified  ware  pipe  or  drain  communicating  with  a  sewer, 
shall  insert  the  beaded  spigot  end  of  such  iron  soil-pipe, 
waste-pipe,  ventilating-pipe,  or  trap  into  a  socket  on  such 
stoneware  or  semi-vitrified  ware  pipe  or  drain,  making  the 
joint  with  Portland  cement ;  provided  always  that  it  shall 
be  sufficient  if  he  shall  connect  the  iron  soil-pipe,  waste- 
pipe,  ventilating-pipe,  or  trap  with  the  stoneware  or  semi- 
vitrified  ware  pipe  or  drain  in  an  equally  suitable  and 
efficient  manner. 

Connection  of  Stoneware  Trap  of  Closet,  &c. ,  with 
Iron  Soil-pipe,  6°<r. 

1 6.  Any  person  who  shall  connect  a  stoneware  or  semi- 
vitrified  ware  trap  or  pipe  with  an  iron  soil-pipe,  waste-pipe, 
trap  or  drain  communicating  with  a  sewer,  shall  insert  such 
stoneware  or  semi-vitrified  ware  trap  or  pipe  into  a  socket 
on  such  iron  soil-pipe,  waste-pipe,  trap  or  drain,  making  the 
joint  with  Portland  cement ;   provided  always  that  it  shall 
be  sufficient  if  he  shall  connect   the  stoneware  or  semi- 
vitrified  ware  trap  or  pipe  with  the  iron  soil-pipe,  waste- 
pipe,  trap   or   drain   in   an  equally  suitable   and   efficient 
manner. 

Ventilation  of  Trap  of  Water-closet. 

17.  Any  person  who  shall  construct  any  water-closet,  the 
soil-pipe  of  which  shall  communicate  with  any  sewer  and 
shall   be  in  connection  with   any  other  water-closet,  shall 
cause  the  trap  of  every  such  water-closet  to  be  ventilated 
into  the  open  air  at  a  point  as  high  as  the  top  of  the  soil- 
pipe,  or   into  the  soil-pipe  at  a  point   above  the  highest 
water-closet  connected  with  such  soil-pipe,  and  so  that  the 
ventilating-pipe  shall  have  in  all  parts  an  internal  diameter 
of  not  less  than  two  inches  and  shall  be  connected  with  the 
arm  of  the  soil-pipe  or  the  trap  at  a  point  not  less  than  three 
and  not  more  than  twelve  inches  from  the  highest  part  of 
the  trap  and  on  that  side  of  the  water  seal  which  is  nearest 
to  the  soil  pipe.      He  shall  cause  the  joint  between  the 
ventilating-pipe  and  the  arm  of  the  soil-pipe  or  the  trap  to 
be  made  in  the  direction  of  the  flow. 

He  shall  construct  such  ventilating-pipe  in  drawn  lead  or 
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of  heavy  cast-iron.  Provided  that  in  any  case  where  it 
shall  be  necessary  to  construct  such  ventilating-pipe  within 
a  building  he  shall  construct  such  ventilating-pipe  in  drawn 
lead. 

He  shall  construct  such  ventilating-pipe,  whether  inside 
or  outside  a  building,  so  that  if  the  pipe  be  of  lead  its 
weight  shall  not  be  less  than  45  Ibs.  per  12  feet  length,  and 
if  the  pipe  be  of  iron  its  thickness  shall  not  be  less 
than  f\  inch  and  its  weight  not  less  than  25  Ibs.  per  6  feet 
length. 

He  shall  in  all  cases  cause  the  joints  in  and  the  connec- 
tions to  such  ventilating-pipe  to  be  made  in  the  same 
manner  as  if  such  ventilating-pipe  were  a  soil-pipe. 

Slop-sinks  for  Filth  and  Urinals. 

1 8.  A  person  who  shall  erect  a  new  building,  and  shall 
construct  in  connection  with  such  building  a  slop-sink  or 
urinal  constructed  or  adapted  to  be  used  for  receiving  any 
solid  or  liquid  excremental  filth  for  conveyance  to  any 
sewer,  shall  construct  or  fix  immediately  beneath  such  slop- 
sink  or  urinal  an  efficient  syphon  trap,  so  constructed  as  to 
be  capable  of  maintaining  a  sufficient  water  seal  between 
such  slop-sink  or  urinal  and  any  drain,  soil-pipe  or  waste-pipe 
in  connection  therewith.  He  shall  not  construct  or  fix  in 
or  in  connection  with  such  slop-sink  or  urinal  any  trap  of  the 
kind  known  as  a  bell-trap,  a  dip-trap,  or  a  D-trap. 

He  shall  as  regards  the  ventilation  of  the  trap  of  such 
slop-sink  or  urinal  and  the  construction  of  the  waste-pipe  of 
such  slop-sink  or  urinal  comply  with  all  the  requirements  of 
the  preceding  by-laws  which  are  applicable  to  the  ventilation 
of  the  trap  of  a  water-closet  and  the  construction  of  a  soil- 
pipe,  always  provided  that  the  internal  diameter  of  the 
waste-pipe  of  any  such  slop-sink  or  urinal  shall  not  be 
less  than  three  inches,  and  where  the  internal  diameter  of 
such  waste-pipe  is  three  inches  the  weight  of  such  pipe  for 
every  ten  feet  of  length  shall,  if  such  waste-pipe  be  con- 
structed of  lead,  be  not  less  than  60  Ibs.,  and  if  such  waste- 
pipe  be  constructed  of  cast-iron  the  weight  of  such  pipe  for 
every  six  feet  of  length  shall  be  not  Ises  than  40  Ibs. 
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Maintenance  in  State  of  Repair. 

19.  The  owner  of  any  building  shall  as  respects  such 
building  at  all  times  maintain  in  a  proper  state  of  repair  all 
pipes,   drains   and   other    means   of    communicating   with 
sewers,  and  the  traps  and  apparatus  connected  therewith. 

Penalty. 

20.  Every  person  who  shall  offend  against  any  of  the 
foregoing  by-laws  shall  be  liable  for  every  such  offence  to  a 
penalty  of  two  pounds,  and  in  the  case   of  a  continuing 
offence  to  a  further  penalty  of  twenty  shillings  for  each  day 
after  written  notice  of  the  offence  given  in  accordance  with 
section  202  of  the  Metropolis  Management  Act,  1855. 

Application  of  By-laws  to  existing  Buildings, 

21.  These  by-laws  shall,  so  far  as  practicable,  apply  to  any 
person  who  shall  construct  or  reconstruct  any  pipe  or  drain 
or  other  means  of  communicating  with  sewers,  or  any  trap 
or  apparatus  connected  therewith,  so  far  as  he  shall  effect 
any  such  works  in  any  building  erected  before  the  confirma- 
tion of  these  by-laws,  as  if  the  same  were  being  constructed 
in  a  building  newly  erected. 

Definition  of  " Person" 

22.  In  these  by-laws  the  word  "person"  includes  any 
body  of  persons  whether  corporate  or  unincorporate. 

By-laws  not  to  apply  to  City. 

23.  These  by-laws  shall  not  extend  to  the  City  of  London. 


The  foregoing  by-laws  were  approved  by  the  Local  Government 
Board  on  the  \\th  day  of  June ',  1901. 
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Public  conveniences    ...15-7,  172-3 


Rainwater  pipes          ...          3,  258  i 

Robinson's  caulkirg  thimbles     203,  i 

207  i 

Ross,  Mr.  D.  J 16  | 

Round-pipe  traps         ...  174,  177-9,  \ 

187-94,  223  | 

Rust  pocket      240  I 

s 

Safes  under  fittings      27-8 

Salt-glazed  ware  (see  stoneware) 
Sanitary    fittings,    number    re- 
quired       ...  19-22    , 
,,          Institute's     tests     of 

traps          ...          187-94 
rooms  7-18,  248-9,  252-3    j 
Schools...         ...  21-2,60,81 

Scullery  sinks 34-6,45-6    | 

Seamed-lead  pipes       ...         ...  229    j 

»    .         traps       179    I 

Sewer  air          ...         ...         ...       3 

Shanks's  sanitary  fittings    38-9,  42, 

5i»  55.  57,  61,  63,  66,  85,  108-9, 

1 12-3,    "8-9,    124,    147,    155-6, 

161,  169 

Shower  baths   ...         ...     76-80,94 

Sinks,  butlers' 34,36-45 

„      combined          ...          39,  42 


AGE 

Sinks,  defects  in          ...       24,  35-6 
hospital  ...     34,  156  7 

housemaids'      ...     34,  157-8 
laboratory         ...          34.  45 
materials  ...          26,  34 

number  required      19-20,  22 
nursemaids'       ...         ...     45 

overflows  24,  36-42,45,49-51 

sculery 34-6,  45-6 

slop  19-20,  22,  25,68,  153-8, 
261,  266 

vegetable          ...          34,  45 
waste-pipes       210-21,  261-2 
wastes   ...         35,  37,  39'S1 
wood     ...          34,  43-4,  158 
Siphon  cisterns  130-6,  146-8,  170-1 
Siphon  traps    71,  77,  83-8,  100-21, 
140,  142,  144-5,  151,  154-8,  174, 

177-82,  186-94,  211,  216-9,  222-3, 

251,  261 

Siphonage  of  traps  175,  179, 185-94, 
222-3,  227,  237 

Siphonic  closets  ..115-21,127 

„         latrines          ...  141-6 

Sitz  baths         81 

Skeleton  baths 78-80 

Slate  baths       69,  76 

,,      sinks        34 

,,      urinals    ...        27,  162,  164-8 

Slop-sinks  and  hoppers     19-20,  22, 

25,  68,  153-8,  261,  266 

,,         rooms  for  ...         ...  10-2 

Smell  test         241-3 

Smoke  ,,  243 

Sockets  and  thimbles,  brass    201-3, 
206,  233 

,,       lead     ...       196-8,  201,  205 

Soil-pipes,  cast-hon         225,  228-9, 

233-9»  262-6 

,,         diameter  of       121,  222, 

225,   228,   230-1,  234, 

262-3,  266 

,,          fixing          ...  231-5 

,,          from  slop-sinks  228,  266 
,,  „     urinals    222-5,  266 

„  „     water-closets        4, 

121,    186-94,    212, 

226-39,  251,  254, 
260-1,  262-6 
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Soil-pipes,  joints  in     195-205,  231, 
262-5 

lead    186-7,225,228-33, 

238-9,  245-7,  262-6. 

,,          lead-lined  iron      ...  236 

,,          strength  of...  245-7 

testing        ...  241-7 

,,          weight  of  ...230-1,  234, 

246,  262,  266 

Solder 195 

Spirits  of  salt 225 

Standing  wastes  and  overflows    42, 

45-6,  50-1,  55-8,  77,  80-1,  86-8, 

139,  IS7-8 

Steel  fittings     ...         34,  36,  69,  72 
Stone  sinks       ...         ...         ...     27 

,,     urinals    ...         ...         ...   164 

Stoneware  cisterns      ...  131-2 

,,          fittings  26,  29,  105, 

139-45,  H9-5I 

,,          soil-pipes    ..         ...   228 

,,          waste-pipes  46,  214,  261 

Strength  of  pipes         ...  245-7 

Sunlight        2,  7-8 

Supports  for  fittings    46,  67-9,  110, 

158,  220 

Surgical  lavatories       ...         ...65-7 


Taps.. .38,  59,  62,  65-7,  77,  80,  81, 
88-91,  156-7 

„      ball 128-136 

Taylor's  lead  to  iron  joint      ...  202 

Testing  plumbers'  work  241-7 

„         traps...  186-94,  222-3 

Thompson,  Dr.  T.      ...         ...       2 

Tip-up  lavatories         ...       58-9,  88 

Traps. ..4,  24,  25,  174-94,  210,. 211 

,,     Antil's    ...         ...         ...   176 

„     anti-D    107-8,  179-80,  187-9, 
223 

anti-siphonage  ...  17981 
bell  ...  4,  35,  175-6,  262 
brass  ...  83,  84,  183-4 
cast-iron  61,  84,  85,  88,  109, 
154,  182-3,  261 
D-  ...  97,  175,  223,  262 

dip    85,  176-7,  179,  183,  262 
266 


Traps,  Dubois... 177-9,  I8;-94,  223 

Eclipse 179,  223 

lead...  107-10,  116-7,  119-20, 
176-82,  187-94,  261 
mans'on ...         ...         ...    175 

oval         176-7 

pottery...  45-6,  100-4,  105-7, 
110-20,  140-2,  144-5,  i54-7» 
161,  163,  184,  261,  265 
,,     round-pipe      ...     174,  177-9, 
187-94,  223 

n     siphon  (see  siphon  traps) 

„     siphonageof      ...     175,  179, 

185-94,  222-3,  227,  237 

„     size  of  119,  147,  176-83,  187, 

216,  219 

,,     tests  of  ...          186-94,222-3 

Trap-ventilating   pipes          187-94, 

216-9,  223,  233,  235-9,  265-6 

Trough  closets...         ...          139-43 

Twyfords' sanitary  fittings  31, 39-40, 

49,  S6,  75,  U7-8,  120-1,  157-8, 

204,  207 

Tylor's  urinal 161 

Typhoid  bacillus          ...         ...    1-2 

u 

Unions  and  washers  47-51,  54,  56-7, 
83-4 

Urinals,  basin...  68,  159-62,  168-9 
,,       flushing   apparatus   ...  25, 
160-1,  170-2,  225 
independent  ...          ...   169 

materials       ...         ...     27 

plan  of       (2,  15-7,  159  73 

stall 164-9 

trough            ...   162-4,  169 
ventilation  of            ...       9 
waste-pipes...  222-5,    261, 
266 
Urinettes          173 


Valve-cisterns  .. 

,,     closets    .. 

Valves,  flushing 

Vegetable  sinks 


127-30 
.  27,  97-103 
..99-100,  126 

34,  45 
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Ventilation  of  drains  213,  238,  240, 
258-61 

,,  sanitary  rooms  7-12, 

25,  249,  253 

,,  soil-pipes  187-9,  224, 

226-7,  236-9,  263 

,,  traps  187,  194,  211, 

212,  216-9..  223 

,,  waste-pipes  2 1 1, 2 1 2, 

216,  224 

w 

Wash-down   closets       25,    106-15, 

125-6,  146,  186-94 

,,      out  closets     25,114-5,125-6 

,,      tubs       ...     46 

Washers  and  unions  47-51,  54,  56-7, 

83-4 

Walls  of  sanitary  rooms         ...  17-8 
Waste  grates    ...         ...    35,47,48 

Waste-pipes     3-4,  24,  59,  61-7,  90, 

157-8,  2IO-2I,  26l-2 

(see  cast-iron,  lead, 
pottery) 

,,  from  urinals  222-5,  2^6 

„  testing     ...  241-7 

Waste-plugs    38,  39,  44,  48-50,  54, 

61,  64,  84-7 

Wastes,   standing  42,    45-6,    50-1, 
55-8,77,  80-1,86-8 
Waste- water  closets    ...          149-52 
Water-closet  rooms     ...  7-17,  248-9 
Water-closets   4-6,    19-22,   96-124, 
248-51,  256-7,  261, 
262-6     (see   Joints, 
Soil-pipes,  £c.) 
,,  common  defects 

23-5.  27 
,,  flushing  apparatus 

23,  25,  125-38 
,,  hopper  ... 

. ,  latrines 

. ,  materials 

,,  outlet  joints 


pan 


105-6 
143-6 
...  26 
205-7, 
264-5 

25,  27,  96-7 
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Water-closets,  plug      104 

,,  seats  108-9,  "2,  114, 

117,123-4,137,138, 

139,  142 

,,  siphonic    115-21,  127 

,,  trough    ..          139-43 

„  valve     ...  27,  97-103 

,,  wash-down    25,   106- 

115,  125-6,  146, 

186-94 

,,  wash-out    25,   114-5, 

125  6 

,,  waste- water       149-52 

Weight  of  brass  pipes ...          ..,215 

,,         cast-iron  pipes  215,  234; 

262,  266 

,,         copper  pipes  ..  215 

,,         lead  pipes     214,   230-1, 
246,  262,  266 
„     traps        177-8, 

180,    182 
,,         trap-venlila' ing  pipes  266 

White- metal  traps       184 

Whiteware  (see  Earthenware, 
Pottery) 

Windows          7-8,  249 

Winn's  siphon  cistern 131 

Wiped  joints      195,  198-9,201,  231 

Wood  baths      69,76 

,,      cisterns...  127,135-6 

,,      drainers...         ...       34,41-2 

„      sinks      ...          34,43-4,158 
Workhouses     ...         ...         ...     12 

Workmen's  dwellings     13,  20,  109, 

182,  256-7 

Wrought-iron  fittings  ...         ...     34 


Young,  Keith  D. 
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Zinc  baths         ...      26,  69,  72-3,  78 

,,    soil-pipes...         228 

,,    (see  galvanised-iron) 
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TELEPHONE   No.    HOP,    341. 

TYE    &    ANDREW'S 

PATENT  SINK  TRAP 

(Sole  Proprietors,  ANDREW  &.  NANSON), 

18,    BRIXTON    ROAD,    LONDON,    S.W. 

FOR    KITCHEN,    SCULLERY,    AND    OTHER    SINKS    IN 
DOMESTIC    DWELLINGS. 

USED    BY    THE    GOVERNMENT    IN    ALL    BARRACKS 
AND    HOSPITALS. 


Galvanised  Iron 

Traps  with  Brass 

Clip  Grates  for 

Stone  Sinks. 


4  A 


Galvanised  Iron 
Traps  with  Brass 
Screw  Grates  for 

Lead  and  Slate 
Sinks. 

Galvanised  Iron 

Traps  for  Waste 

Pipes  from  Baths, 

Lavatories,  &e. 


These  Traps  are  also  specially  made  in  Gun  Metal  to  the  Order  of  the 
Lords  Commissioners  of  the  Admiralty  and  the  Honourable  Corporation  of  the 
Trinity  House  for  use  in  Lighthouses. 
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"  NIAGARA  " 
Bronze  Medal  Syphon  Cistern. 


No.  120. 


LEAD     Kl     LINED. 

ALL  BRASS  FITTINGS  BELOW  WATER  LINE. 

Highest  and  only  Award,  Sanitary  Institute, 
Health  Exhibition,  Leeds,  1897. 


Strong  Cast  Lead  Sockets, 
square  or  rectangular  Pipe, 
Plain  or  Ornamental, 
all  sizes. 


Cast  Lead 


"Eagle"  Lead  Foot  Trap. 

This  is  a  Drawn  Lead  Trap  with  Cast  Lead  Socket 
and  Base  burned  on. 


No.  31. 

Soil  Pipe 
•Syphon  Traps,  Terminals. 

Strong  and  Durable.         Made  in  5  sizes. 


S.P.  and  Bath. 


-  -ANY 

7       9        AND    EVERY 
UP    TO      36 


Cast  Lead  Junctions. 


No.  43. 
Patent 

Cast  Lead  Closet 
Connecting  Socket. 

Lined  with  Corrugated  Cast  Ircn. 


These  Junctions  aie  made 
of  hure  Pig  Lead,  are  per- 
fectly smooth  inside,  are  of 
uniform  thickness  through- 
out, and  the  nearest  ap- 
proach to  drawn  lead  that 
can  possibly  be  attained. 


Write  for  Complete  List  to— 

Claughton  Bros,,  k, 

Sanitary  Lead  Works,  BRAMLEY,  LEEDS, 

u 
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The  Falcon  Brass  Works 


LIMITKD. 


THE  FLOOD: 

THE  CISTERN  OF  THE  FUTURE. 


Syphon 

Waste 

Preventer, 

Silent  in 
Action, 

Clieap, 
Simple, 
and 
Efficient. 


Absolute 
Certainty 
of  Plnsli 
every  time 
you  pull 
and  let  go 
handle, 


Passed   by  the  London    and   Provincial    Wafer  Companies, 
and  adopted   by  the  London   County  Council. 

STAMPED     BY    THE     NEW    RIVER    COMPANY, 

And    fitted   in   the   large   Dwellings   in   Boundary  Street,   Millbank,   Shadwell, 

Poplar,  St.   Fancras,  and  other  places  now  in   course  of  erection   in   different 

districts  of  London. 


SEE    EXTRACTS    FROM    THE    LEADING    TRADE    JOURNALS. 

Architects  .  .  . 

Are  respectfully  requested,  before  specifying  different  pattern  Cisterns 
for  FLATS  and  DWELLINGS,  tu  allow  "THE  FALCON  BRASS 
WORKS"  to  submit  for  approval  sample  of  the  above  RELIABLE 
FLUSHING  WASTE  PREVENTER. 


Telephone 
625  Hop. 


Telegrams, 
"Nipples,  London.' 


Sole  d&anufacturers : 
THE    FALCON    BRASS    WORKS,    Ltd., 

Holland   Street,   BLACKFRIARS,   S.E. 
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JONES' 

AUTOMATIC  DOUBLE  SEAL  AIRTIGHT 
MANHOLE  COVERS. 

Kor     House     Drains,     Servers,    &c. 


THIS  COVER  HAS  BEEN  PRACTICALLY  TESTED,  AND  IS  ADOPTED  BY  H.  M. 
GOVERNMENT  IN  THE  ADMIRALTY  AND  WAR  DEPARTMENTS  AT  HOME  AND 
ABROAD,  H.M.  OFFICE  OF  WORKS,  LONDON  COUNTY  COUNCIL,  CORPORATION  OP 
BIRMINGHAM,  DUBLIN  BOARD  OF  WORKS,  AND  VARIOUS  PUBLIC  BODIES  FOB 
USE  ON  DRAINAGE  AND  SEWERAGE  WORKS. 

They  have  been  supplied  for  use  in  many  of  the  Mansions  of  our  Nobility  and 

Merchant  Princes,  as  also  to  the  principal  Hospitals,  Asylums,  Workhouses,  and 

Railway  Termini  throughout  the  Kingdom.     The  Winter  Palace,  St.  Petersburg 

—The  Belgian  Government,  &c. 

Two   Bronze   Medals  from   the  Sanitary  Institute. 

Eleven   Gold   Medals. 
Highest  Award  of  Merit  British    Medical  Association,  Nottingham. 

SIZE   TO    BUILD 
OUTSIDE   MEASUREMENTS. 

No.  20    23  in. 
,,    21     24  in. 

22  26  in. 
22a  26  in. 
22b  34|  in. 

23  27iin. 


24  36  in. 

25  57  in. 

26  31  in. 


20  in. 
20  in. 
22i  in. 
18*  in. 
24  in. 
39  in. 
22  in. 


BRICKWORK    TO. 

19£  in.  by    9  in. 
19  in.         12J  in. 

21  in. 

22  in. 
29  in. 
22  in. 
29  in. 
52  in. 
28  in. 


15*  in. 

16  in. 

17i  in. 

14j  in. 

19  in. 
,"  34  in. 
„  17  in. 


INTERCEPTING    TRAP, 

WITH 

PATENT  STOPPER  TO  CLEARING  ARM, 

Made  in  following  Sizes  :— 

4  in.  Inlet     ...  4  in.  Outlet. 

4  in.  Inlet     ...  6  in.  Outlet. 

6  in.  Inlet     ...  6  in.  Outlet. 

9  in.  Inlet    ...  9  in.  Outlet. 

Complete  with  Stopper. 


inUN    IHMFQ    Carlyle  Works,  Chelsea, 
JUI   N  JUntD,  LONDON,  S.W. 

TELEGRAPHIC  ADDRESS—"  IEGHYD,  LONDON."       TELEPHONE  Nc.  885,  KENSINGTON. 
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Telephone : 

680,  HOP. 


Telegrams  : 
JENNINGS,  LONDON. 

THREE    SILVER   MEDALS. 
Highest  Award  of  the  Sanitary  Institute 

FOR 

"THE   CLOSET  OF  THE    CENTURY." 


IMPROVED 

§yphonic  Discharge  Closet. 


Combines  the  simplicity  of  the   "Flush-Down  Cottage   Basin"  and 
with  the  advantages  of  Valve  Closet. 


'  Trap  " 


Water  6  in.  in  Depth,  Seal  Sin.  Surface  Area  12  in.  x  10  in. 

EN7UREL  Y  FREE  FROM  MECHANISM  OF  ANY  KIND. 


In  White  or  Decorated  Earthenware, 
Strong  Fireclay,  or  Enamelled  Iron, 
at  prices  to  suit  every  class  of  building. 
No  possibility  of  the  Basin  being 
Syphoned  by  Discharge  of  Slops,  yet 
complete  removal  of  contents  after 
use.  Special  Form  of  Patented  Outlet 
Joint,  securing  an  absolute  and  per- 
manent air-tight  connection  to 
Lead  Trap  above  or  below  floor  level. 
Special  Flush  and  After -Flush, 
Quick-filling  and  Noiseless  Cistern 
of  simple  construction. 


This  Closet  has  been  adopted  in  :  —  The  Surveyors'  Institute,  Westminster  ;  South  Wales 
Institute  of  Civil  Engineers,  Cardiff;  Cardiff  and  County  Club;  Grange  Club,  Guernsey; 
Guildhall,  London  ;  Residences  of  the  Marquis  of  Salisbury  and  Lord  Llangattock  ;  Broadmoor 

Rooms, 
ramways 
Boards, 
&c.,  throughout  the  Country,  with  highly  satisfactory  results. 


To  be  seen  in  action  at  the  Works;  also  other  Special  Sanitary  Appliances 
suitable  for   Hospitals,   &c. 


Further  Particulars  or  Information  obtained  on  application  to — 

GEORGE    JENNINGS,    LIMITED, 

Hydraulic  and  Sanitary  Engineers, 
LAMBETH     PALACE     ROAD,     LONDON,     S.E, 
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ASPHALTE 


The  Seyssel  and  Metallic  Lava  Asphalte  Co. 

(Mr.   H.   GLENN), 

5mporter5,  Manufacturers,  an&  Contractors 

FOR 

SEYSSEL   AND   METALLIC   LAVA 
ASPHALTES, 


Asylum    Floors, 
Barn    Floors, 
Barrack    Floors, 
Coach    Houses, 
Corn.    Cotton,    Hop, 
and    Seed    Floors, 
Corridors, 
Court   Yards, 
Cow   Sheds, 
Damp   Courses, 
Dairy    Floors, 


SUITABLE    FOR 

Dens    for    Animals, 
Flat    Roofs, 
Foot   Pavements, 
Goods   Sheds, 
Granaries, 
Laundry    Floors, 
Malt    Rooms, 
Milk    Rooms, 
Piggreries, 
Prison    Cells, 
Railway    Arches, 
Bridges,    &c. 


Reservoirs, 
Railway  Platforms, 
Sea-Water   Tanks, 
Stables, 
Swimming    Baths, 


Tun    Room    Floors, 
Vertical  to  Face  of 

Walls, 

Warehouse   Floors, 
Wine   Cellars, 
Waterworks. 


"  SEYSSEL"  should  be  used  in  all  cases  for  exposed  out-door  purposes. 
THE    METALLIC    LAVA    ASPHALTE 

Admirably  supplies  the  place  of  "  Seyssel  "  for  many  in-door  purposes,  at  a  much 

less  cost. 


Prices  and  further  particulars  upon  application  to  the 

Offices  :  42,  Poultry,  E.G., LONDON. 

The  Company  only  uses  the  very  finest  quality  of  materials,  together  with 
the  best  procurable  workmanship,  and  undertakes  to 

GUARANTEE   ALL  WORK. 

SPECIAL    NOTICE. — When  applying  for  prices  for  Asphalte  laid  complete,  please  state 
thickness,  quantity,  locality,  and  purpose  for  which  it  is  to  be  used. 

Country  Builders  supplied  -with  Asphalte  in  bulky  with  instructions  for  laying. 
Particular  attention  is  paid  to  Dairy  and  Tun  Room  Floors. 


ASPHALTE    CONTRACTORS    TO    THE    FORTH     BRIDGE    COMPANY, 

THE     RIO    DE    JANEIRO    WATERWORKS, 
THE     MALIGAKANDA    RESERVOIR,    COLOMBO,    CEYLON, 

and   other  Waterworks 
all   of  very   considerabl      magnitude. 


ADVERTISEMENTS. 
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SWDENT5 
SERIES  ®?c% 


'HESE  Books,  although  intended  primarily  for  the  Student  in 
Architecture,  Engineering,  Surveying,  Sanitary  Science,  &c., 
will  also  be  found  of  great  practical  value  alike  to  the  Professional 
Man,  the  Contractor,  and  the  Craftsman. 

They  are  sent,  POST  FREE,  direct  from  the  Office,  on  receipt 
of  remittance ;  or  they  can  be  obtained  through  any  Bookseller. 

Wholesale  Agents:    WH1TTAKER  &  CO. 


SANITARY    FITTINGS    AND    PLUMBING. 

By  G.  LISTER   SUTCLIFFE,  A.R.I.B.A.,  M.S.I.,  &c.  £-  / 

With  212  Illustrations.  O/ 

Sanitary  science  is  ever  rapidly  progressing— new  discoveries  and  inventions  are  continually 
pressing  for  notice,  and  old  problems  are  being  solved  in  new  ways.  In  this  book  an  attempt  has 
been  made  to  enunciate  the  general  principles  now  governing  the  design  of  sanitary  work  in 
buildings,  and  also  to  describe  and  illustrate  the  most  important  modern  sanitary  fittings  and  the 
plumber's  work  in  connection  with  them. 

ROADS :   Their  Construction  and  Maintenance, 

WITH   SPECIAL  REFERENCE  TO  ROAD  MATERIAL. 

By  ALLAN  GREENWELL,  A.M.I.C.E.,  F.G.S.,  &c.,  and  r-  / 

J.  V.  ELSDEN,  B.Sc.,  Lond.,  F.G.S.  O/™ 

With  48  Illustrations. 

The  authors  are  of  opinion  that  there  is  need  for  a  work  of  this  kind  of  an  elementary  nature, 
but  dealing  with  such  difficulties  as  are  sure  to  confront  the  student.  Perhaps  no  problem  is 
more  difficult  than  a  proper  appreciation  of  the  relative  value  of  different  kinds  of  road  stone, 
and  much  space  has  therefore  been  devoted  to  this  branch  of  the  subject,  in  the  belief  that  no 
one  can  become  an  efficient  road  engineer  or  surveyor  unless  he  understands  the  nature  and 
properties  of  the  material  at  his  disposal. 

LAND   SURVEYING   AND    LEVELLING. 

By  ARTHUR  T.  WALMISLEY,  M.I.C.E.,  F.S.I.,  F.K.C.Lond.,  -9  / £+ 

With  140  Illustrations.  Hon.Assoc.R.I.B.A.          I/O 

A  useful  book  for  a  student,  containing  not  only  the  usual  instruction  given  in  a  text-book  on 

this  subject,  but  valuable  additions  from  the  author's  own  experience,  and  an  exhaustive  chapter 

upon  Parliamentary  surveying. 

FIELD    WORK   AND    INSTRUMENTS. 

By  ARTHUR  T.  WALMISLEY,  M.I.C.E.,  F.S.I.,  F.K.C.,Lond.,  £>  / 

With  214  Illustrations.  Hon.Assoc.R.I.B.A.        W/ 

In  this  treatise  the  author  has  endeavoured  to  give  *he  student  a  practical  knowledge  of  the 
construction  and  handling  of  surveying  instruments,  and  to  deal  with  their  application  in  the 
field  for  setting  out  work.  The  various  diagrams  which  illustrate  the  subject  are  made  as  se.f- 
explanatory  as  possible. 
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STRESSES   AND    STRAINS; 

THEIR  CALCULATION  AND  THAT  OF  THEIR  RESISTANCES,   BY  FORMULAE 

AND  GRAPHIC  METHODS.  _  , 

By    FREDERIC    RICHARB    FARROW,    F.R.I.B.A.  ^/<" 

With  95  Illustrations.  **> 

A  handbook  for  students,  particularly  those  preparing  for  the  examinations  of  the  R.I.B.A., 
and  arraneed  and  intended  especially  for  those  whose  knowledge  of  mathematics  is  limited.  In 
an  appendix,  examples  are  given  from  examination  papers  of  the  Institute  and  from  questions 
that  might  occur  in  practice  of  the  class  of  problems  that  will  probably  present  themselves  to 
architectural  students. 

Second  Thousand. 

SPECIFICATIONS    FOR    BUILDING   WORKS, 

AND  HOW  TO  WRITE  THEM.    A  Manual  for  Architectural  Students.     f$  I  £* 

By  FREDERIC  RICHARD  FARROW,  F.R.I.B.A.  O/O 

This  Manual  is  written  with  a  view.,to  meet  the  requirements   of  the  student,  to  show  him 

how  he  should  write  a  specification,  so  that  when  he  has  learnt  the  method  and  general  principles, 

he  may  apply  them  to  the  particular  exigencies  of  any  building  he  may  design. 

Second  Thousand. 

QUANTITIES    AND    QUANTITY   TAKING. 

By   W.  E.  DAVIS.  3/6 

A  reliable  Handbook  for  the  student  pure  and  simple,  its  scope  being  limited  to  the  method  of 
procedure  in  the  production  of  a  good  Bill  of  Quantities,  leaving  out  those  questions^  of  law  and 
other  matters  that  dp  not  come  within  the  province  of  those  for  whom  the  work  is  designed.  The 
examples  given,  whilst  intentionally  simple,  to  avoid  confusing  the  student  by  a  mass  of  detail, 
will  be  found  to  cover  almost  every  phase  of  the  subject. 

STRUCTURAL  IRON  AND  STEEL. 

By  W.  N.   TWELVETREES,   M.I.M.E.  -f  I 

With  234  Illustrations.  f   / 

In  this  elementary  treatise  the  author  has  endeavoured  to  present  in  a  regular  sequence  some  of 
the  more  important  details  relative  to  iron  and  steel  as  applied  to  structural  work.  So  far  as 
building  construction  is  concerned,  the  age  of  steel  is,  no  doubt,  still  in  its  infancy,  and  if  the 
architect  of  the  future  is  to  be  master  of  his  profession  in  all  its  branches,  he  should  be  thoroughly 
familiar  with  all  the  details  of  iron  and  steel  construction. 

ARCHITECTURAL    HYGIENE; 

Or,    SANITARY    SCIENCE    AS    APPLIED    TO    BUILDINGS. 

By  BANISTER  F.  FLETCHER,   A.R.I.B.A.,  and  £-  / 

H.   PHILLIPS  FLETCHER,  A.R.I. B.A.,  A.M.I.C.E.  O/ 

With  305  Illustrations. 

A  concise  and  complete  text-book,  treating  the  subject  of  Sanitary  Science  in  all  its  branches 
(so  far  as  it  affects  Architects,  Sur\eyor>,  Engineers,  Medical  Officers  of  Health,  Sanitary 
Inspectors,  Plumbers,  and  Students  generally),  from  the  foundation  of  a  building  to  its  finishing 
and  furnishing,  and  the  application  of  modern  methods  of  ventilation,  lighting,  and  heating.  It 
is  intended  to  be  of  use  to  those  entering  for  any  examination  in  Sanitary  Science. 

Second  Edition.     Revised  and  corrected  by  the  Authors. 

CARPENTRY   AND    JOINERY: 

A  TEXT-BOOK  for  ARCHITECTS,  ENGINEERS,  PURVEYORS,  and  CRAFTSMEN. 

By  BANISTER  F.  FLETCHER,  A.R.I.B.A.,  and 
H.  PHILLIPS    FLETCHER,  A.R.I.B.A.,  A.M.I.C.E.  5/" 

With  424  Illustrations.  ^^' 

The  authors  have  endeavoured  to  meet  the  requirements  of  the  craftsman,  and  at  the  same  time 
to  produce  a  work  that  will  be  useful  to  the  professional  man  in  the  designing  of  the  various 
structures.  They  have  also  endeavoured  to  consider  the  desires  of  those  who  are  likely  to  become 
candidates  for  the  examination  of  the  City  and  Guilds'  Institute,  the  Carpenters'  Company,  and 
the  Institute  of  Certified  Carpenters,  &c.  Also  for  the  examination  in  these  subjects  by  the 
R.I.B.A.  and  the  Surveyors'  Institution,  &c. 

London :    Published   by   DOUGLAS   FOURDRINIER, 
At  the  Office  of  "£bC  JSUiU>er." 
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IOVE  &  WYMAN, 

JLanHBdO^^  LIMITED, 

Printers,    {lithographers, 

Gomnrigreial  arid 
Drawing  Office  Stationers. 


Tracing 

Tracing    Papers, 
Whatman's    Dra^^ing    Papers. 

Cartridge  and   Detail  Papers  in  continuous  rolls 
and  sheets. 

Mounted  Papers  of  every  description. 

Ferro-Prussiate  and  other  Sensitised  Papers  for 
copying  Tracings. 

Drawing    Office    Sundries. 
General    Stationery  and   Account   Books. 

TRAGINCS    COPIED    BY   ALL    PROCESSES 

(Electric  Light  used  when  required). 

QUANTITIES    LITHOGRAPHED    WITH    DESPATCH. 

For  Prices  and  Samples  please  address — 

LOVE  &  WYMAN,  LTD., 

Great  Queen  Street,  London,  W.C. 

AND 

3  &  4,  GREAT  WINCHESTER  STREET,  E.G. 
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SPRAGUE  &  CO. 

having  devoted  tJieir  attention  for  several  years  to  tJit 
requirements  of  the  ArcJiitectural  Profession,  are  enabled 
to  offer  special  facilities  for  the  execution  of  the  various 
descriptions  of  work  detailed  beloiv,  on  moderate  terms 
and  with  strict  punctuality. 

BILLS    OF    QUANTITIES,     SPECIFICATIONS,     REPORTS,     &c. 

Special  Writers  are  on  the  premises  for  these,  and  being  con- 
stantly engaged  upon  them,  they  are  thoroughly  conversant 
with  the  technical  terms  and  peculiarities  of  this  work. 
Certified  Copies  of  Bills  can  be  supplied  in  a  few  hours  if 
required  ;  or,  if  received  in  the  evening,  by  9  o'clock  next 
day;  or  by  return  of  post  10  the  country. 

FAIR  COPIES  of  Specifications,  Contract?,  Reports  for  Competitions, 
Dimensions,  Accounts,  &c.,  neatly  and  accurately  executed. 

ELEVATIONS,  PLANS,  AND  SECTIONS  FOR  TENDERS.  Tracings 
or  Manuscript  Copies  made,  or  Architects'  own  Drawings 
lettered  and  finished. 

PLANS  OF  ESTATES,  with  or  without  Perspective  Views,  tastefully 
lithographed  and  printed  in  colours,  or  highly  shaded-upby  hand. 

PHOTO-LITHOGRAPHY  rapidly  executed  in  a  superior  manner. 

"  INK-PHOTO"  process  reproduces  Water-Colour  or  Pencil  Draw- 
ings or  Photographs  with  the  same  facility  as  Pen  and  Ink 
Drawings  in  line.  Vide  the  illustrations  in  "  The  Architect," 
"The  Builder,"  £c.,  &c.  In  cases  of  especial  emergency,  any 
class  of  Drawing  may  be  photographed  and  returned  in  course 
of  a  few  hours. 

PROCESS  BLOCKS.  We  are  now  in  a  position  to  supply  Half-tone 
or  Line  Blocks  for  printing  with  type,  at  short  notice. 

PHOTOGRAPHY.  A  thoroughly  competent  operator  will  be  sent  to 
take  Photographs  of  Buildings  at  short  notice. 

CERTIFICATE  BOOKS  for  Instalments  always  in  stock,  3*. ;  a  larger 
size,  with  Receipt,  55.  Bill,  Dimension,  and  Specification  Paper, 
Circulars,  Headed  Note  or  Letter  Paper,  and  Memo.  Forms 
Lithographed  or  Printed. 

DRAWING  PAPERS,  Tracing  Papers,  (Sec.,  Office  Stationery,  and 
Sundries  of  every  kind. 

4  &  5,  EAST  HARDING  STREET,  FETTER  LAKE,  LONDON,  E.C. 
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RETURN  TO  the  circulation  desk  of  any 
University  of  California  Library 

or  to  the 

NORTHERN  REGIONAL  LIBRARY  FACILITY 
Bldg.  400,  Richmond  Field  Station 
University  of  California 
Richmond,  CA  94804-4698 

ALL  BOOKS  MAY  BE  RECALLED  AFTER  7  DAYS 

•  2-month  loans  may  be  renewed  by  calling 
(510)642-6753 

•  1-year  loans  may  be  recharged  by  bringing 
books  to  NRLF 

•  Renewals  and  recharges  may  be  made  4 
days  prior  to  due  date. 
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The  attention  of  Architects  is  directed  to  H.  H.  &  Co.'s  Patent  Cone 
Ventilators  for  Strong  Room  and  Bullion  Vaults. 

A  competent   Representative  will   be  sent  to  confer  with  Architects  desirous 
of  specifying  H.  H.  &  Co.'s  Manufactures. 

Ill  vistr-ated     Lists     sent;     on     application. 

Show  Rooms :  76,  CHEAPSIDE,  LONDON,  E,C, 

General  Offices  and  Works  (where  all  Letters  should  be  addressed) — 
ARLINGTON    STREET,   ISLINGTON,    N. 


